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[OrFictaL Notice. | 


Orrick oF Centrat N. Y. Gas ENGIneers’ Assocration, } 
August 27th, 1880, § 
The regular semi-annual meeting of this Association will be held at Brad- 


ENTERED AT THE POST OFFICE AT NEW YORK, N.'Y.. 


AS SECOND CLASS MATTER. 


[OFrFicraL NOTICE, ] 
Orrice American Gas Licutr Assoctation, } 
142 CHAMBERS STREET, New York. § 
To the Members of the Association: 

The VIII. Annual Meeting of the Association will be held in the city of 
Chicago, on the 13th, 14th and 15th days of October next. 

Headquarters have been secured at the Grand Pacific Hotel, with a uni- 
form rate of board for members at $2.50 per day. 
held in the large hall of the hotel. 

The preseat indications point to an unusually interesting and instructive 
meeting. A full attendance of members is earnestly urged. Members who 
intend to present papers, and have not yet notified the Secretary to that 
effect, will please do so at an early date. 

In order that the Committee of Arrangements—E. T. Watkins, President 
Chicago Gas Light and Coke Company, chairman—may be informed of the 
number who will be present at the meeting, and provide for the comfort of 
all, each member who expects to attend will confer a favor by notifying this 
office of that fact at as early a day as possible. 

Officers of gas companies who are not members of the Association will find 
it to their interest to take advantage of the approaching meeting and send in 
their names for election as members, Blank applications may be had at any 
time at this office, or in Chicago during the sessious of the Association, 

Efforts are being made to secure excursion rates for members who can 
start for Chicago from this city, due notice of which will be given when a 
decision has been reached by the railway managers, 

Ws. Henry Wuurrr, 
Secretary. 


The meetings will be 





SEMI-ANNUAL MEETING OF THE NEW ENGLAND GAS 
ENGINEERS’ ASSOCIATION. 

The usual Semi-Annual Meeting of this Association was held this year at 
North Adams, Mass., and the occasion proved to be one of a most enjoyable 
kind. 

It has been the custom heretofore to go to some place on the seashore, but 

the committee having charge of the matter this year, after careful consider- 
ation of the subject, concluded to try mountain air instead of salt water, and 
the result was very satisfactory to all that attended. On the morning of 
the 18th ult., the party composed of those residing in the eastern portion of 
New England left in a special car, which was kindly provided by the Fitch- 
burg Railroad Company, and proceeded by the Hoosac Tunnel route to 
North Adams, where they arrived about 1 p.m. The number of ladies in the 
party was unusually large, and to this fact must be attributed much of the 
pleasure of the trip. 
The car occupied by the party was a new one, and was so exceedingly 
comfortable and easy that one could hardly realize that he was in motion. 
Every one was in good spirits and the ride will be long remembered by all. 
North Adams itself is a busy, bustling little place of about 12,000 inhabi- 
tants, and is nestled down among the hills just at the foot of the Hoosae 
mountain, and only two or three miles from the western end of the great 
tunnel ; it is an exceedingly pleasant town, and is the centre of a large man- 
ufacturing industry which is scattered among the hills on the water courses 
that pass through the place. 





ford, Pa,, on the third Wednesday of September (the 22d). Headquarters 
at the St. James Hotel. C. A. Wuire, 
Secretary. 


The Wilson House was the place selected by the committee for headquas- 
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from other directions than the east. Among those who enjoyed the whole 
trip the most, the ladies seemed to be particularly delighted. The commit- 
tee uf arrangements again proved to all their sagacity in such matters in the 
selection they had made for headquarters: Events proved that the proprie- 


tor knows how to keep a hotel, and, in fact, he knows how to keep two | 


hotels, for the Greylock Hall, at Williamstown is under the same 
ment as the Wilson House, 

After the necessary preparation for dinner the members, and the ladies 
accompanying them, assembled in the parlors where they were met by Mr. 
Richardson, of the North A Adams Gas Light Company, and quite a number 
of ladies and gentlemen residing in the town, who extended to the members 
and their ladies a most cordial welcome, and after a few moment's of friendly 
exchange of greetings they all sat down to dinner. 

At half-past three carriages for a mountain drive were in readiness and all 
arranged themselves iu the way best suiting their tastes, some in. large ve- 
hicles drawn by four horses, some in others with double teams, while those 
desiring to do their own driving were accommodated with single ones, The 
climb to the top of Hoosac mountain, although somewhat slow, was one well 
worth the whole trip. The views that opened from the different points, as 
the party went winding and zigzagging up the mountain side were simply 
superb, while the constant change of the same scene, as viewed from differ- 
ent points, and from different directions, made it appear like one continued 
succession of panoramic views. At last the top was reached, and the drive 
continued to the ‘‘ eastern summit,” where another most superb view lay 
spread out before them. 

At the base of the hill was the eastern entrance of the tunnel, and down 
the valley could be seen the river and the railroad winding along together 
till lost in the interlocking hills beyond. Far as the eye could reach was 
sprcql out one of those delightful mountain landscapes made more pictur- 
esque and more wild by the lengthening shadows of the setting sun. The 
air was clear, and on one hand could be seen the towering top of Mount 
Monadnock, while to the southward the eye lost its vision in the distant 
haze of the smaller hills, With lingering glances at the beautiful scene the 
party remounted and began to retrace their way. Arriving at the western 
summit the valley below was spread out with all its natural beauty tinged 
with the purple and golden tints of sunset. Villages appeared and disap- 
peared as the party descended, and one point after another was brought to 
view and Jost again by the winding of the way. There was one thing that 
added much to the pleasure of the trip, for it dispelled all idea of danger 
from the minds of those naturally disposed to be somewhat timid, and that 
was the skill of the drivers. 

Perhaps, on parade, the ‘‘ coaching club ” might present a more ‘ swell 
appearance, and their carefully trained horses may prance and step in better 
style; but it is a question if they could make the trip over the Hoosac 
mountain with ~anything like the skill, ease, and safety that was displayed 
by these knights of the whip, whose only knowledge of a ‘‘ coach” is de- 
rived from the stories they have heard their fathers tell of the ‘‘good old 
stage days’ when, from Troy to Boston was done in an old-fashioned coach 
over the same mountain that this excursion was made. 

The hotel was reached without a mishap or break of any kind, and not 
only was supper ready for the party but the party was ready for supper. 
In the evening the business meeting was held in one of the rooms of the 
hotel, The chair was occupied by Mr. Wm, A. Stedman, President of the 
Association, ‘The reading of the minutes of the last meeting was dispensed 
with, they having been already published in the American Gas Licur 
JOURNAL, and in the pamphlet form which had been furnished each member, 
A formal vote of thanks was passed to the committee on publication and to 
the committee on statistics, for their labors in behalf of the Association, 
A hearty vote of thanks was also passed to the committee of arrangements 
for the present meeting, who had so perfectly anticipated and provided 
for every want of the members, and been so successful in making every ar- 
rangement for the comfort of the members and their friends, 

It is not usual to transact much formal business at the semi-annual meet- 
ing, and the evening was spent in an informal discussion of various matters 
of professional interest. Quite a number of important trials of apparatus 
were reported as in progress, especially in the method of heating benches, 
and by the time the next meeting occurs in February it is probable that 
results will have been reached which will render that meeting one of the 
most interesting ever held by the Association. The Secretary of the Amer- 
ican Gas Light Association, Capt. W. H. White, upon beigg introduced to 
the meeting, said that he desired to explain why it had become necessary to 
appoint the day of meeting of the National Association on the second instead 
of the 3d Wednesday of October next. 


manage- 


It was found that during the 3d week in October there would be conven- 
tions of two other large associations held in Chicago, and that both the 
Palmer House and the Grand Pacific Hotel would be unable to accommodate 
the Gas Light Association during that week, In addition to this fact the 


} 
| 


ters, and upon arrival there the Jaina was ‘oined by a nina had come | tocal committee of ssieiiaieeiaelie were of the opinion that much better 


weather would be likely to occur in the second than in the the third week, 
and they deemed this a very important point. In view of these facts, Capt. 
White said that the Executive Committee of the American Association had 
unonimously decided that the best interests of the As»ociation demanded of 
them to arrange for the meeting on the 13th, 14th, and 15th of October. 
The Captain urged upon every one the necessity of contributing their share 
to the success of the next meeting, and expressed a confident hope that he 
should not be disappointed in the part that would be taken by the members 
from New England. 

The meeting adjourned, and the members rejoined the ladies who had 
been holding a separate meeting in the parlors. 

The second day, Thursday, appeared to threaten rain, and the programme 
of the day was slightly modified, so as to enable the members to dine at the 
Wilson House instead of Greylock Hall, Most of the party, however, as 
the clouds cleared away, took conveyances and drove through Williamstown 
to Greylock Hall and back in time for dinner. The principal item of gas 
interest at Greylock Hall was a gas machine, which, it was claimed, would 
made 1000 feet of gas from seven gallons of oil without any admixture of 
air. This was thought by some to be a wonderful statement ; but the ope- 
rator of the machine was positive he could ‘‘do it every time.” After din- 
ner at the Wilson House, the party assembled in the parlor, a very happy 
address to the proprietor of the hotels was delivered by Capt. White, and a 
large floral tribute was given him on behalf of the ladies, all of which was 
acknowledged by brother Swift in a very short and appropriate speech. A 
special vote of thanks was unanimously passed to Mr, Fred Davis, of Wal- 
tham, for his labors on behalf of the committee in securing the special car, 
the reduced rates of railroad fare, and in making arrangements for the com- 
fort and convenience of the party. 

At four o’clock the party took the train for Boston, where all arrived in 
safety, well pleased with the semi-annual meeting in the mountains, 





Letter from Mr. Briggs on the London Explosion. 
— 


Mr. Editor: In the reports of the trial before the Coroner’s jury into the 
the great gas explosion in London, as copied into your last number, it does 
not seem that any investigation was made into the conditions of laying of the 
half mile of 36-inch main involved in the accident. It would have been 
much to the purpose if the levels of this line had been exhibited. From two 
or three instances in my own knowledge it has become impressed upon me 
that the explosive mixture of a portion of gas and air or, more probably, 


» | gas and oxygen forms where there is a much less quantity of gas within a 


room or space than would, if entirely diffused, be at all dangerous. This 
condition at least is established in the upper part of a space, and is not dis- 
turbed by diffusion downwards, 

Some few years since there was an explosion at the mint in this city, kill- 
ing, I think, two if not three men. Here the explosive mixture was in the 
upper part of a brick arched vault where the doorway had been open and 
persons had used the vault freely for two or more days. A broken pendant 
the gas to which had been cut off for such time was the cause of the acvi- 
dent ; only a slight smell of gas existed at the floor. In two cases I have 
known disastrous explosions of disused holders from explosive mixtures in 
the crown above the manhole openings, One of these had had the manhole 
off and a dry tank for some months. 

The déscription of the accident in London, as testified to, seems to indi- 
cate the existence of traps of explosixe mixtures joined by a stratum of mix- 
ture suitable to communicate ignition, and it would have been well to trace 
out the possibility of this state of things. 

Notwithstanding the fearful extent of this disaster, yet it is quite insig- 
nificant to the ruin to have been expected if the pipe had been fully charged 
with explosive mixture. Had this been the case there would have been no 
witnesses to testify how it happened. Yours, 

P Rosert Briaas, C.E, 


Puia., Pa., August 20, 1880. 








Leeds (England) Corporation Gas Supply. 
isallillaigntiniinn 

At the Meeting of the Leeds Town Council, Wednesday, August 11th, 
the question of reducing the price of gas came up for discussion and settle- 
ment. 

Alderman Bower, the Chairman of the Gas Committee, moved— 

‘* That the price of gas be reduced from 2s, 2d. to 1s, 10d. per 1000 eubic 
feet, such reduction to take effect from July Ist, 1880,” 

Mr. Nicholson seconded the motion, 

After various amendments had been proposed and rejected, a vote on the 
original resolution resulted in its being carried by 15 votes to 10,—Journa! 








| of Gas Lighting. 
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Gas Matters in Charleston, 8. C. 
ae 
We take the following from Charleston papers : 
NOTICE ISSUED BY A NEW COMPANY. 
Notice of a meeting of members of the ‘‘ Municipal Gas Manufacturing 
Company of Charleston, 8. C.”—A meeting of the members of the Munici- 
pal Gas Manufacturing Company of Charleston, 8. C., for the purpose of 
organization, adoption of by-laws, and the election of President, Boasd of 
Directors, Clerk, ‘Treasurer, and General Superintendent, and the transac- 
tion of other necessary business, will be held at the office of T. Moultrie 
Mordecai, 26 Broad street, Charleston, 8S. C., on Thursday, July Ist, 1880, 
at 10 o’clock A.M., in accordance with the Acts of the General Assembly in 
such case made and provided, 
CorneEtius DONKERSLEY, 
Cuarues W. Konusaat, 
A. H. Lazare, 
GrorGeE MANLEy, 
J. L. Hopson, 
For themselves and other members of the Municipal Gas Manufacturing 
Company of Charleston, 8. C. 








ORGANIZATION OF THE NEW COMPANY. 
CuarEston, 8. C., July 2, 1880. 

The Municipal Gas Manufacturing Company was organized yesterday 
at the office of T. Moultrie Mordecai, the solicitor of the Company, the en- 
tire capital stock, $350,000, being represented. 

The following officers were elected:—President, Adolph H. Lazare ; 
Directors, Gustave Ranger, Cornelius Donkersley, Charles W. Kohlsaat, 
R. C. Gilchrist, H. H. Epping, George Manley, Daniel S. Sileox, J. L. 
Hobson, Adolph H, Lazare ; Treasurer, F. Van Riper ; Clerk, J. J. Legare; 
Engineer, Henry J. Davison ; Solicitor, T. Moultrie Mordecai ; Consulting 
Counsel, Foster and Thomlison, 

The Company only awaits the favorable action of the City Council on 
the petitions of themselves and over three hundred large gas consumers and 
taxpayers, praying that permission to open the streets be granted, to enter 
into contracts for the manufacture of the necessary machinery and pipes, so 
as to have their works in operation early next year. 

The method of production will be under the patents known as the ‘Tessie 
du Motay,” now in successful operation in New York, Brooklyn, and else- 
where, furnishing, it is claimed, a gas of exceptional purity, a density of 
.480, and an illuminating power of from 20 to 30 candles, 








PROCEEDINGS OF COUNCIL, 
Counctn CHAMBER, 
Special Meeting, July 29, 1880. 
Jouncil met this day. Present—Hon. William A. Courtenay, Mayor ; 
Aldermen Dingle, Roddy, Aichel, Webb, White, Ufferhardt, Moran, 
Sweegan, Follin, Loeb, Eckel, Thayer, Johnson, Mauran, Feehan, Rose, 
Nell, Barkley, and Rodgers. 

The Mayor stated that Maj. R. C. Gilchrist would resume his argument 
commenced last evening on behalf of the Municipal Gas Company. 

Major Henry E, Young followed for the Charleston Gas Light Com- 
pany. 

Major G. Lamb Buist concluded the discussion on behalf of the Munici- 
pal Gas Company. 

Alderman Thayer moved to defer final action until the next regular meet- 
ing of the Council, when the matter under consideration could be taken up 
under the regular order of business, 

Alderman Sweegan offered the following resolution as an amendment: 

Resolved, That after hearing able argument on the part of the proposed 
Municipal Gas Manufacturing Company and the now existing Charleston 
Gas Light Company, on the subject of manufacture, safety, etc., of different 
kinds of gas, and the necessity of competition, etc., this Council are of the 
opinion that the retention of the expensive roadbeds just completed on ‘our 
principal streets in the present condition, and the necessity of resuming 
operations on other thoroughfares as soon as the time fixed by the city ordi- 
nince will permit, is of more importance than the creation of new gas com- 
panies, no matter by what process manufactured, and the petition of the 
proposed Municipal Gas Manufacturing Company, for permission to open 
the streets, lanes, alleys, etc., of the city, be not granted, 

Alderman Rodgers moved to lay the resolution on the table. 

The yeas and nays were called, and resulted as follows : 

Yeas—Aldermen Dingle, White, Eckel, and Nell—4, 

Nays—Aldermen Roddy, Aichel, Webb, Moran, Sweegan, Follin, Loeb, 
Thayer, Johnson, Mauran, Feehan, Rose, Barkley, and Rodgerg—14, 


( 
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| Alderman Ufferhardt having been excused had retired from the meeting. 
The Mayor declined to vote. 

After discussion Alderman Dingle offered the followmg resolution as a 
| substitute for the resolution of Alderman Sweegan : 

Resolved, That the petition of the Municipal Gas Manufacturing Com- 
pany of the City of Charleston be granted, subject to the conditions, stipu- 
lations, and restrictions as set forth in their propositiou made to City 
Council through their attorney. . 

Resolved, further, That the Corporation Counsel be iustructed to pre- 
pare the necessary papers to carry out the terms of suid proposition with 
said Company, and provide for satisfactory guarantees. 

Alderman Barkley moved to lay this resolution on the table. 

The yeas and nays being called for, resulted as follows: 

Yeas—Aldermen Roddy, Aichel, Webb, Moran, Sweegan, Follin, Eckel, 
Johnson, Feehan, Rose, and Barkley—11. 

Nays—Aldermen Dingle, White, Loeb, Thayer, Mauran, Nell, and 
Rodgers-—7. 

The resolution to lay on the table was therefore Garried. 
clined to vote. 

The Mayor stated that he would have the roll called on Alderman Swee- 
gan’s resolution, and any Alderman whé considered that the Eleventh Rule 
of Council applied to him could be excused from voting if he desired it. 

The call of the yeas and nays resulted as follows : 

Yeas—Aldermen Roddy, ‘Aichel, Webb, Moran, Sweegan, Follin, John- 
son, Feehan, Rose, and Barkley—10. 

Nays—Aldermen White, Loeb, Eckel, Mauran, Nell, and Rodgers—6, 

Aldermen Dingle and Thayer and the Mayor were excused from voting, 

The resolution of Alderman Sweegan was therefore adopted. 

On motion, Council then adjourned. 


The Mayor de- 


Gurnn E. Davis, 
Acting Clerk of Councii. 








THE COMPANY INTEND TO PERSEVERE IN THEIR EFFORTS. 
26 Broap STREET ) 
Cuarteston, 8. C., July 30, 1880. § 
To the Citizens of Charleston :— 

T am instructed by our Board of Directors to state that notwithstanding 
the adverse action of your City Council last evening, in rejecting by a vote 
of ten to six our reasonable petition to open the streets the coming fall 
(under restrictions than which we venture to say none more liberal were 
ever granted to a city or its inhabitants), we do not propose to be deterred 
from our undertaking. 

We know that we have the sympathy and support of the general public, 
excepting the stockholders and friends of the Charleston Gas Light Com- 
pany. No pains will be spared in asserting our rights and privileges as 
American citizens till we have established our works and given to you, both 
rich and poor, the inestimable blessing of cheap light, fuel, and motive 
power. Your obedient servant, 

T. Movunrrie Morpecat, 
Solicitor of the Municipal Gas Manufacturing 
Company of Charleston, S, C. 








EFFECT ON STOCKS, 

CHARLESTON, July 31. 
The action of the City Council in refusing the Municipal (Water) Gas 
Company permission to establish their works in this city had a stiffening 
effect on the stock of the Charleston Gas Light Company. On Thursday 
the stock was offered freely at 19. Yesterday 20 was asked. ‘There were no 
sales, however, at that price. 
The attorneys of the Water Gas Company say that they have full author- 
ity from their principals in New York to push the matter, and they claim to 
be perfectly sutisfied that their success is only a question of time. 
Major Henry E, Young, in his argument before Council on Thursday 
night referred to the relative market values of the Manhattan (Coal) Gas 
Company and the Municipal (Water) Gas Company, as shown by the latest 
market reports. The quotations should have read: Manhattan, 190 to 192 
—par 50. Mupicipal, 175 to 180—par 100. The friends of the Municipal 
Company say that the reason for this decline in their stock since March 
last, when it was quoted at 216, is that there has recently been paid a large 
stock and cash dividend, 








REMARKS BY MAJOR GILCHRIST BEFORE COUNCIL. 


Major Gilchrist gave a brief history of the company he represented, 
showing that it was an incorporated body, and that $350,000 had been paid 





The resolution to lay on the table was therefore lost, 
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in ag capital stock, He did not think Council had anything to do with the 
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effect of the establishment of the new company upon the stock of the old 
company. Private rights must always give way to public benefits. When 
the New York Municipal Gas Company was organized, he said, the stock of 
the Metropolitan Company was selling at $310, with a par value of $50; 
now it is quoted at $167, and the stook of the Municipal Company has gone 
up from par to $210, The fact that the stock of one company has gone up 
while the other has gone down is a full answer to all the objections made. 
In Poughkeepsie five years ago gas was worth $4 per 1000 feet. Under the 
new water process the whole city and the public is supplied at $1.75 per 
1000 feet. A letter from the Poughkeepsie Kagle shows the remarkable 
economy of this new manufacture. In 1874, for three months from March 
first, this office consumed 41,500 feet of gas at a cost of $149.40 net, and in 
1880, 30,500 feet at a cost of $57.25. All of the reports are favorable as to 
the quality and strength of the light produced. A letter was read by Major 
xilchrist from Mr. W. H. Pearson, a coal gas expert of Toronto, showing 
that the water gas is cheaper than the coal gas, giving a higher illuminating 
power for less money, and that it will be manufactured in preference to the 
coal gas as long as the materials make it profitable to do so. In London 
the price of gas has been fixed by parliamentary enactment, so that the 
manufacturers can never make more than 10 per cert. on their investment, 
and gas is now selling at 72 cents in London, and the companies are paying 
a dividend of 10 per cent to the stockholders. It is so in Massachusets, the 
price being limited by law to not more than $2 per thousand feet. By these 
limitations the consumer is protected while the manufacturer is not injured. 
The Charleston Gas Company can charge as much as $4 per thousand feet, 
and in one year since the war it raised the price to $8, 

Major Gilchrist said that carbonic oxide in water gas was valuable as a 
body gas the same as hydrogen, and that the holders of the patent would 
not eliminate it if they could. He further said that eminent scientists had 
given it as their opinion that it was not as poisonous as marsh gas, which is 
the body gas of coal gas, 


The following notice appears in the Charleston papers: 


Nortice.—At the next session of the General Assembly of South Carolina 
an application will be made for a charter incorporating the Municipal Gas 
Company of South Carolina, 








Verdict for the Yonkers Gas Company. 
antnillitabsdine 

The suit of the Westchester Gas Company to recover for gas alleged to 
have been taken by the Yonkers Company was terminated on Tuesday by a 
verdict for the defendent. We will endeavor to summarize the chief points 
in the two weeks’ trial. 

It was agreed that the Yonkers and the Westchester were competing com- 
panies down to 1878—each company having a line of mains and consumers 
in the principdi streets of Yonkers. In 1878 the two companies made a 
contract of settlement, dividing territory on the lines of North Broadway, 
Palisade avenue, and Elm street. This settlement contained two points of 
importance in the present controversy: First—That each company assigned 
to the other all its mains lying in the other company’s districts. Second— 
That all the gas to be sold by the Westchester Company should be made at 
the Yonkers Company’s works and delivered by meter to the Westchester 
Company through a special main running from the Yonkers works into the 
Westchester gasholder, And this settlement was followed by the appoint- 
ment as Superintendent of the Westchester Company of Edward U, Slade, 
brother of James Slade, Superintendent’of the Yonkers Company. 

All things worked smoothly under this settlement until the Municipal 
Company began to build works in Yonkers, when the Westchester Com- 
pany became alarmed, and endeavored to induce the Yonkers Company to 
use some water gas process, especially the Lowe process, as an efficient 
means of competing with the water gas of the Municipal Company. But it 
was found that the ownership of the Lowe process was in dispute, and sub- 
sequently the Yonkers Company put in another process, and began making 
a water gas in December, and continued to improve it until the beginning 
of April, when Superintendent James Slade had developed it into a new 
process, which is called the Slade process, and is still in use. 

But the Westchester Company, professing to be dissatisfied with the 
progress made by the Yonkers Company, commenced in March to put in 
the Lowe works, and at the end of April, being ready to make the Lowe 
gas, cancelled the contract of settlement with the Yonkers Company, and 
the two companies again came in competition. On the cancellation of the 
contract the pipes which each company assigned to the other reverted to 
the original owners, and on the first of June the Westchester Company 
came over the line of division and resumed possession of its old mains in 
Main street, South Broadway, etc., and began to supply consumers through 
them in the Yonkers district. And on the 11th of June the Yonkers Com- 
pny, following this example, also went into the Westchester distzict, by 


what is called ‘‘the midnight raid,” and resumed possession of its old 
mains, This resumption, however, was hotly contested py the Westchester 
Company, and is now the subject of another suit in the supreme court. 

In the suit just tried it was claimed by Mr. Van Pelt that the re- 
taking by the Westchester Company of its old mains in Main street, etc., 
was brought about by the collusion of the two Slades—that the Yonkers 
Company, desiring a pretext to get possession of its old mains in the West- 
chester district, the Yonkers Slade told his brother, the Westchester Slade, 
that the Yonkers Company had no use for those old mains, and that the 
Westchester Company might take them ; and the Westchester Slade report- 
ing this to his superiors, was told to take them, and accordingly did so, 
But both the Slades swear that there is no truth in this statement. On the 
contrary, E. U. Slade, of the Westchester, testifies that his brother never 
offered them to him, and that the first person who spoke to him about 
taking these pipes was Mr. Van Pelt, who ordered him to do it, and that he 
remonstrated against the order because it would lead to the taking of its 
old pipes by the Yonkers Company, and he afterward said that this mis- 
management of Mr, Van Pelt had almost ruined the Westchester Company. 
Judge Ellis on this point charged, as matter of law, that the cancellation of 
the contract by the Westchester Company restored the mains to the original 
owner, so that the Yonkers Company had a perfect right, after the Ist of 
June, 1880, to go into the Westchester district and take possession, as it 
did, of its old mains. 

It was alleged by Mr. Van Pelt that immediately on receiving the thirty 
days’ notice of the cancellation of the contract, the Yonkers Company shut 
off the supply of gas to the Westchester Company, intending to leave the 
Westchester district in darkness. All the witnesses who were examined on 
the subject testified that the Yonkers Company did not shut off the gas at 
all, but that it was shut off by the Westchester Company, and that the 
Westchester Company was at liberty to have taken gas at any time during 
the thirty days. 

When it was found that charges of collusion and fraud were made against 
all the officers of the Yonkers Company, the defence called in two experts, 
whose tegkimony might be above suspicion, The first expert was E. 8. 
Cathels, a well-known gas engineer, member of the Institute of Civil Engi- 
neers of England, of the British Association of Gas Managers, and of the 
American Gas Light Association. and a practical manager of gas works for 
many years, and having been engineer of the Montreal Gas Works for sev- 
eral years. The second expert was Capt. William Henry White, Secretary 
of the Gas Light Association of the United States, and a gas engineer of 
long experience, haying been engineer in practical charge of gas works for 
fifteen years. 

It was then shown that the Westchester Company during May, 1880, 
made 460,000 feet of gas, and in June 494,000 feet, making a total of 954,000 
feet; and that it sold to consumers and to public lamps 268,900 feet in May, 
and 215,700 feet in June, making a total sold of 484,600 feet, and that the 
difference, 469,400 feet, was loss ; and it was argued that the Yonkers Com- 
pany must have purloined it, and was now purloining it. 

In reply the quantity of gas made was disputed. It was shown that the 
Westchester Company has no meter to measure the gas it makes, and con- 
sequently cannot know. ‘The experts were very positive on this point, An 
attempt to measure gas by the rise and fall of the holders is vitiated by the 
fact that gas is going out and in at the same time, and also by the fact that 
change of temperature changes the bulk of the gas. A holder might ap- 
pear to have five thousand feet more in it when the sun is shining on it than 
it had ,in the morning, while not a foot of gas had gone in it. And if the 
company has no means of knowing with certainty how much gas it makes, 
it cannot know how much it loses. It waa also shown that the average loss 
of the Westchester Company heretofore, due tu imperfect pipes, had been 
30 per cent. of its make, and now that it has taken on these old mains in 
Main street and South Broadway, so great were the leaks that complaint 
was made to the Yonkers Company by its own consumers, and several leaks 
were found on the Westchester mains, a single one of which was one inch 
and a quarter in diameter, and Mr. Cathels testified that such a hole would 
waste two thousand feet per hour in the open air, and when buried in the 
ground, 9s this was, would probably waste more than twelve thousand feet 
per day. He thought the whole loss complained of was easily explained by 
the imperfect pipes. 

As a reason for the alleged purloining it was claimed that the gas of the 
Yonkers Company in April was smoky, and although Prof. Love certifies to 
thirty candle power, so many complaints were made of smoke and smells, 
the Westchester Company claims, that the Yonkers Company attempted to 
find a remedy by surreptitiously taking its Lowe gas to mix with it, and 
that it thus improved toward the middle of May till it became a good gas. 
To this it was replied that the Yonkers gas was always good in suitable 
burners ; that many of its consumers said they never saw such good gas as 
they had in April, and that when it smoked it was from unsuitable burners; 
that the Municipal Company, and all companies supplying a rich gas, 
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always put on new burners when they get a consumer, and that the Yonkers 
Company at the end of April began putting on new burners, and as soon as 
the burners were suitable tho gas was all right. It was also shown that in 
April the Yonkers Company was running with too high a pressure for so 
rich a gas, thus causing smoke—and the pressure was gradually reduced till 
near the middle of May, when it was brought to the pressure at which it 
still continues. The experts testified that the Yonkers Company was mak- 
ing a brilliant water gas, that no mixture of Lowe gas could improve it, 
and that if it smoked it was because the buruers were unsuitable, or the 
gas was too rich, and the rich gas could be better reduced by turning on a 
little more superheated steam—ircreasing the water gas—than by introduc- 
ing the Lowe gas. 

It was charged that by collusion between the Slades, while Edward was 
superintendent of the Westchester Works, the special main by which the 
Yonkers gas had been carried to the Westchester works was now used to 
bring the gas back to the Yonkers holder. This was soon shown by all the 
witnesses, including the experts, to be a physical impossibility, For gas is 
forced through the mains by the dead weight of the holders containing the 
gas and floating with it on the water in the tank, and that the Yonkers 
holders were so much heavier than the Westchester holder that if the pipe 
between was open the gas would inevitably flow into the Westchester holder, 
instead of the Yonkers holders, And besides, gas flows up hill as naturally 
as water runs down hill, and the Westchester holder being considerably 
more than a hundred feet higher than the Yonkers holder, it would natur- 
ally get all the gas. This proof was so strong that this claim was practically 
abandoned. But it was then claimed that some mechanical contrivances 
might have been introduced in the Yonders works to bring the gas down 
from the Westchester holder and force it into the Yonders holder. To this 
it was replied that some mechanical appliance could of course be used, in 
fact was used by all gas works, to force the gas under the holder. A steam 
injector would do this, but no gas company ever had a steam injector or 
anything else to pump gas back out of the main into the holder—that no 
such thing existed at the Yonkers works, and that if it should be attempted 
it would draw all the gas out of the mains and fill them with air. 

Long series of tests made on the 4th and 5th of July by pressure gauges 
were produced by plaintiff, the substance of which was that a change of 
pressure of two inches at the Westchester works was followed in from three 
to ten minutes by a change of three-tenths of an inch on the gauge in a 
house on the Yonkers main. This, it was argued, indicated some small 
connection between the two systems of street mains. James Slade discoy- 
ered this disturbance on the 2d of July, and attributed it to an accidental 
connection of service pipes, and made diligent but unsuccessful efforts to 
find it, and also asked the co-operation of the Westchester Company in the 
search, but the Westchester Company would do nothing. One of the 
plaintiff's witnesses said that a three-quarter inch pipe making the connec- 
tion would account for all the chauges shown. The two experts thought 
even a smaller—an accidental connection on some servics pipe-—would ac- 
count for it. And they were very decided in their opinion that if such con- 
nection existed, with the relative position of the Yonkers and Westchester 
holders, the gas would flow into the Westchester mains, and not into the 
Yonkers maius. ° 

Judge Ellis’s charge occupied about three-quarter of an hour, and was so 
fair that both parties thanked him for it. The jury had manifested 
throughout the elosest attention to the evidence and the arguments, and 
after a careful deliberation of about two hours brought in a verdict for the 
defendant. 

Mr, Van Pelt, for the plaintiff, asked a stay of proceedings for thirty days 
to prepare papers for an appeal, and the application was granted.— Yonkers 
Statesman, Aug. 12. 








Lighting of Public Libraries. 
wwsiceidiipiniiaes 

A great deal is said, first and last, about the injurious effects on the 
binding of books caused by the sulphuric acid produced in the combustion 
of illuminating gas. Most of the larger libraries are closed at sundown for 
the want of some means of illumination which shall be sufficient and suit- 
able for the reader, and at the same time free from anything likely to injure 
the books. 

While we do not question the statement that the sulphuric acid produced 
in burning gas injures book bindings, and while there is abundant: proof to 
show that this acid is found in the binding of old books exposed for long 
periods of time to the products of the combustion of gas, we know of no in- 
stance in which it has been proved that the acid in the book binding came 
from the burning gas. When we consider the fact that the quantity of 


snlphuri@acid found in the binding of an old book is very small, and also 
that the binding of many new books shows the presence of this acid, either 
as a result of the tanning of the leather or in some material used in binding, 
we see that there is considerable room for speculation, 


It is not our object to discuss the question of sulphuric acid in book 
binding, but to endeavor to correct the very popular impression that gas 
cannot be used with perfect safety in large libraries. Most public libraries 
are built with an express object in view, and there would be no difficulty in 
arranging the artificial illumination so that the products of the combustion 
of gas could be carried off and never come in contact with the books, To 
arrange sufficient light for a building never built for library purposes, and 
do it economically, may be more difficult ; but in any case it can be done. 
The accompanying illustration from the London Journal of Gas Lighting 
shows a light devised by Mr. Sugg, and similar to some in use at Eton 
College. 

The cut tells its own story. It is of globe form, the lower half of clear glass 
and the upper of white glass. A large argand burner. is used, giving a 
light of from 100 to 200 candles, A flue extending from the top of the 














SetF-VENTILATING LiGHT. 


light is composed of an inner and an outer chamber, the former to carry off 
the pruducts of combustion, and the latter to furnish fresh air to the 
burner. In this way it is made entirely independent of the atmosphere of 
the room, Mr. Sugg says this lamp will not raise the temperature of the 
room 1°, The outer chamber can be dispensed with and the air supply 
taken from the room through openings in the bottom of the lamp. It thus 
possesses the additional advantage of aiding in the ventillation of the room. 
Sanitary Engineer. " 








A Theory of the Western Tornadoes. 
ren 

Prof. Tice expresses the opinion that all such whirlwinds as occasionally 
sweep the Western States are electrical storms, not wind storms, There 
was, he says, ne wind attending the Marshfield tornado, Among the evi- 
dence of the electrical nature of that storm he notes the fact that it destroyed 
every building which had a tin roof, or which had any metal of any kind in 
its roof. In Marshfield it passed directly over several buildings with 
shingle roofs, and tore to fragments others, not more exposed, which had 
metal roofs. 

A mill, situated over a quarter of a mile away from the centre of the 
cyclone had its iron chimney torn out and carried a long distance, while 
the mill itself suffered very little damage. The cupola of the public school 
building at Marshfield, which had a tin roof, was wrecked, but the build- 
ing, which was roofed with shingles, was not injured to any extent. 

Even more conclusive and remarkable, he thinks, were the phenomena 
manifested in connection with trees and shrubbery. The bark was stripped 
from the trees and bushes not alone on those sides exposed to the force of 
the cyclone, but on all sides. The ends of the branches were not only de- 


nuded of their leaves and bark, but were rifted into fine fibers, so that they 
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presented the appearance of little brooms. The active agent in such cases, | Nos, 5 and 6 were damaged ; some damage also was done to Nos. 7, 8, and 


he insists, was not wind, but electricity. Under its influence the sap under 
the bark was instantly converted into vapor or gas, expanding 2000 times in 
volume, and, as by an explosion, threw, off the bark, shattered the trunk, 
and split the green twigs into fibers. That this is what took place is, he 
says, conclusively proven ‘‘ by the fact that the dead and dry limbs and 
twigs were not affected, and though in immediate contact with green ones, 
remained intact.—Jron Age. 





{From London “ Journal cf Gas Lighting.”’] 


The Recent Gas Explosion in London. 
a 
The following report on the recent gas explosion near Tottenham Court 
Road, by the Engineer (Sir J. W. Bazalgette) and the Consulting Chemist 
(Mr. T. W. Keates) of the Metropclitan Board of Works, was presented at 
the meeting of the Board on Friday last, and a copy ordered to be forwarded 
to each of the London gas companies: 


Spring Garvens, 8. W., July 23, 1889. 
To the Works and General Purposes Committee :— 


In compliance with the order of the Board we beg leave to submit the 
following report upon the circumstances attendant upon the gas explosion 
which occurred in a large gas main belonging to the Gas Light and Coke 
Company, on the 5th inst. 

It is probable that the members of the Committee have made themselves 
generally acquainted with the circumstances of this occurrence ; but it is 
necessary, in order to make our report clear, that we should trouble the 
Committee with some details, which are perhaps already known to them, 
but which cannot conveniently be omitted. 

The main in which the explosion took place extended from the corner of 
Bayley Street, Tottenham Court Road, along Percy Street, and up Charlotte 
Street, where it was united to an equally large main running along Howland 
Street, but being cut off from the Howland Street main by a valve which 
appears never to have been opened up to the time of the explosion. These 
mains were of large size—3 feet in diameter. 

The portion of the main along which the explosion occurred commenced 
with a plugged (or closed) end in Bayley Street opposite the Bedford 
Head Hotel ; it then crossed the Tottenham Court Road, ran along Perey 
Street, and thence north along Charlotte Street, to the valve in Howland 
Street, 

This was a new main, which was intended to be continued eastward. It 
appears to have been completed and kept closed, or dead, for about 
two months, the connection with the eastern section in Bayley Street not 
having been made. Preliminary to the making of this connection, the 
main appears to have been tested in the usual way, a }-half inch stand pipe 
having been let into the top of the main, so that a pressure gauge might be 
attached to it. 

It was intended that the connection should be made on Tuesday, July 6. 
With this view, between 6 and 7 o’clock un the evening of Monday, the 5th, 
the plug or iron flange which stopped the Bayley Street end of the main 
was being cut out. ‘Lhe foreman was standing on the main at the time, and 
had removed the pressure gauge from the end of the }-inch stand pipe. It 
is very important to remark that the gauge, before it was removed, had 
stood at zero, showing that there was no pressure in the closed main, The 
foreman had roughly tested the air in the main by smelling at the open end 
of the small stand pipe, and, ‘‘ as an additional precaution,” he put a lighted 
match to the orifice, which act was followed immediately by an explosion, 
Six other explosions followed upon this, in the course of the new main, but 
in one respect this was the most serious, inasmuch as it was by the effect of 
the first explosion that two workmen were killed. 

The ground was open at this point, as it was here that the connection was 
to have been made between the two sections of new main. The two men 
who were killed were at work in the trench between the plugged end of the 
completed main and the open end of the unfinished portion, By the force 
of the explosion the iron plug was blown out with great violence, killing 
one man on the spot, and fatally injuring the other. 

The explosion at the corner of Bayley Street was the first of the seven 
which ultimately occurred between this point and the valve at Howland 
Street. 

Taking the distances of the exploded portions of the main in order from 
Bayley Street, the second explosion took place in Percy Street, about 215 
feet from the first.. At this point about 110 feet of the main, and the paved 
carriage-way for a width of from 10 to 12 feet, was blown up, and the foot- 
way, area walls, and various parts of the houses Nos, 14 to 19 Percy Street, 
were damaged. 

The third explosion was about 465 feet from the first, and was opposite 


carriage-way were blown up at this point; the footway and the houses 





9, on the same side of the street, and to Nos. 32 and 35 on the oppo- 
site side of the street. 

The fourth explosion was 645 feet from the first, and was opposite Nos, 
3 and 5 Charlotte Street. At this place 11 or 12 feet of the main were 
blown up, and the road, footway, yaults, and areas were destroyed within 
a space of 28 feet by 24 feet, besides other damage which was done to the 
houses, 

The fifth explosion was 955 feet from the corner of Bayley Street, and 
was opposite to Nos, 29 and 31 Charlotte Street, at the corner of Bennett 
Street. An opening was made in the street at this place, the opening being 
55 feet long, 10 feet wide in one part, and 23 feet wide for the remainder of 
the distance ; the vaults being destroyed and a good deal of other damage 
done to the property. 

The sixth explosion was 1835 feet from the point where tbe first occurred ; 
this was opposite 103 and 104 Charlotte Street. Here 12 feet of main were 
blown up, and an opening 28 feet by 31 feet was made iu the carriage-way ; 
the two houses were also damaged. The local sewer elso appears to have 
been seriously injured. 

The last or seventh explosion took place at the right-angled junction of 
the two 3-feet mains at the point where Howland Street crosses Charlotte 
Street and Fitzroy Street, or about 2075 feet from the corner of Bayley 
Street, where the first explosion took place. The valve which ut this junc- 
tion cut off the charged main in Howland Street from the closed or dead 
main in Charlotie Street, and also the T-piece junction, were shattered to 
pieces, and an opening 12 feet by 10 feet made in the carriage-way ; but 
there appears to have been no further damage in this locality. 

With regard to the first point, two theories were raised to account for the 
presence of sufficient gas in the new main to produce the explosive mixture 
of air and gas. One of these supposed the gas to have entered the main by 
leakage from without ; the other that the gas entered at the Howland Street 
end of the new main in consequence of a defect in the valve, which was sit- 
uated at that point. 

There seems very little probability that the gas could have entered the 
new main by leakage from without, and no reason seems to have been 
given to support that view. In our opinion there can be very little doubt 
that the gas found its way into the new main through the valve at How- 
land Street, which might by some means have beeu slightly injured. In 
that case a leakage of no great amount would be sufficient to admit enough 
gas to account for the mischief. The cubical contents of the whole main 
involved in the explosion were between 14,000 and 15,000 feet, and as it 
is obyious, from the circumstance that explosions occurred only in certain 
points in the course of the main, that the whole of the contents were not 
explosive, probably less than 2000 cubic feet of gas were in the main in 
more or less complete admixture with the air, and it would not require a 
great leak in the valve for 2000 feet of gas to pass in the course of 
the time during which the new main had remained unused after its com- 
pletion. 

The coroner’s jury took the view that the gas had entered the new main 
in consequence of some defect in the valve at the Howland Street junction, 
and this appears to us to be the correct view. Unfortunately the valve and 
its fittings were entirely destroyed by the last explosion, so that there 
were no means of making any investigation concerning the previous state 
of the valve ; but all the circumstances of the case seem to point to the 
valve as the origin of the mischief, whereas there seems to be nothing to 
support the theory that gas found its way into the new main by leakage in- 
wards, such gas having previously leaked out of other mains in the vicinity 
of the new main, 

If it be admitted, as is most probable, that the gas passed by the valve 
from the fully charged main in Howland Street, into the new main in Char- 
lotte Street, the formation of an explosive or inflammable mixture of gas 
and air was a necessary concomitant ; whether such mixture would be ex- 
plosive or merely inflammable was only a question of proportion between 
the gas and air, and the completeness of the admixture or diffusion of the 
gas. If the gas were in less proportion than about 7 per cent. by volume, 
or more than 25 per cent., it would burn away quietly, and not explode ; 
but if it were in the proportion of something between 7 and 25 per cent., 
the mixture would be more or less violently explosive. It seems certain 
that a mixture of gas and air, explosive in some places but only inflammable 
in the great part of its course, had been formed in the new gas main, and 
further it seems only reasonable to believe that the gas had entered by the 
valve, and not by leakage inwards, into the main, which had been proved to 
be thoroughly sound under considerable pressure of air, which had been 
kept on from Thursday, the Ist, until Sunday, the 4th of July. 

With respect to the second point for consideration, it is very, interesting 


‘to observe that a number of distinct explosions took place in regular order, 
No. 6 Percy Street; 12 feet of the main and 20 feet by 15 feet of the | 


and with a clear interval of time between them. It seems, at the first view 
of the matter, remarkable that this should have been the case, as it might 
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have been expected that the gas would have diffused itself into the air con- 
tained in the main during the considerable time that had elapsed after the 
main was finished up to the plugged end, and that a uniform mixture 
would have been formed, either simply inflammable or explosive in its na- 
ture. If the mixture were explosive, then it might have been expected that 
one general explosion of the whole of the contents of the main would have 
taken place at one moment, the iron pipe probably giving way in any spot 
in which it was weakest, or in which the pressure of the earth above and 
about it happened to be least. This, however, was not the case. When 
the light was applied to the top of the stand pipe at the end of the main at 
Bayley Street an immediate explosion followed, the effect of which extended 
only to that particular spot ; after an appreciable time had elapsed a second 
explosion occurred in the course of the pipe ; then another, and so on up to 
seven ; the distance between the points of explosion varying from 180 to 
880 feet. With the exception of the fourth explosion, at the corner of 
Charlotte Street and Percy Street, the points of disruption were in the 
straight run of pipe, and the effect was exactly as if a mine of gunpowder 
had been laid at each point where the explosion occurred ; if such mines 
had been connected by a match, they would have exploded in succession, 
as the match burned away, exactly as the gaseous mixture exploded in the 
main. e 

It is not easy to understand why the mixture of gas and air should have 
been formed in euch different proportions in different parts of the pipe that 
in some places the mixture should be explosive, in other places only inflam- 
mable, It has been suggested that the mixture was uniformly explosive 
throughout the whole length of the main, but that the disruption or burst- 
ing of the main only occurred in certain comparatively weak pleces. This 
view does not, however, bear examination. If the mixture of gas and air 
had been uniformly explosive, it can only be believed that the explosion 
would have been momentary from one end of the pipe to the other, and that 
the bursting of the pipe at the seven different points would have been almost 
or quite simultaneous, This, however was not the case. Testimony shows 
that the seven explosions followed each other with a distinct interval of 
time between them, just as would be the case if an explosive mixture of gas 
and air had existed at the seven points of disruption, and a simply inflam- 
mable mixture along the pipe between those points, such inflammable mix- 
ture only serving as a means of carrying the fire from one collection of 
explosive mixture to the other, and the time which elapsed between the ex- 
plosions being consumed in the progress of the flame along the pipe. 
Flame does not travel with very great rapidity under such circumstances, 
and the intervals between the explosions would be thus fully accounted 
for. 

It seems impossible to doubt that, from some cause or another, mixtures 
of air and gas in different proportions did really exist in the main at the 
time of the catastrophe ; that at certain points, where indeed disruption 
took place, collections of an explosive mixture had formed, while between 
those points the mixture was only inflammable, It is difficult to explain 
why this should have happened, but it seems impossible to account for the 
occurrence of the seven successive explosions upon any other hypothesis, 
It might have been that irregular diffusion of the gas was favored by some 
irregularity in the vertical position of the main ; but any attempt to account 
satisfactorily for the conditions which led to the remarkable circumstances 
of the occurrence must, with our limited knowledge of the facts, be merely 
speculative. ; 

After all, the most important question now as to the practical lesson to 
be learned from this accident, It is obvious that considerable danger may 
exist in connection with the practice of testing gas mains before they are 
brought finally into use, and that when the mains are of the large size now 
generally laid down, and where the cubical contents are consequently great, 
the danger may be very considerable, as has been shown in the case now 
under consideration. 

In the first place, the application of a light to test the unknown contents 
of a main which is in connection with another main charged with gas, is an 
act which seems to us to border on temerity. It is quite impossible to 
know that leakage from a charged main into a new main may not take place 
at any time. Under such circumstances the formation of an explosive mix- 
ture is only a question of degree. and to suppose that fire will not travel 
down a pipe, even of small diameter, is a very dangerous error. 

In the second place, the danger of applying a light might be entirely 
avoided. The Davy lamp affords an illustration that flame may be applied 
to test a gaseous mixture, provided that proper arrangements be made to 
prevent the direct contact of the flame with the inflammable or explosive 
mass, If on the top ¢f the stand pipe screwed into the main at the blank 
end in Bayley Street there had been applied a contrivance analogous in 
principle to that of the Davy lamp, or like what was known as Maugharm’s 
jet in connection with the oxy-hydrogen blowpipe, no danger in applying a 
light would have existed, and no accident would have occurred. It is desir- 
able that the attention of gas companies should be directed to this point, 





To apply a naked light to the top of a stand pipe connected with a main in 
the manner in question was a most dangerous act, and such a thing ought 
never to be repeated without precautions quite easy of application, and 
would be effective in obviating danger. 
(Signed) J. W. Bazaucerrr, Engineer. 
T. W. Keates, Consulting Chemist, ect. 








Of the seven persons who were so severely injured on the occasion of the 
explosion as to necessitate their becoming in-patients at the Middlesex Hos- 
pital, only two at present remain there under treatment. These are Emma 
Byrant, the servant at No, 3 Charlotte Street, whose recovery was for some 
time extremely doubtful, and George Trite, the nephew of the landlady of 
that house, who was very seriously injured. One man, who received a 
severe scalp wound, has become an out-patient of the Hospital, and another, 
who was similarly injured, has been discharged. No other deaths beyond 
the two recorded at the time of the accident have therefore taken place. An 
appeal on behalf of the sufferers was publicly made shortly after the acci- 
dent, by the Chaplain of the Hospital, and it has been well responded to, 
the total amount already received being £81 3s. He now announces that, 
in consequence of the liberal arrangements that are being made for the suf- 
ferersby the gas company, further contributions will not be needed, 

In the meantime, the work of restoring the broken main, and shoring up 
and reinstating the house property and roadway damaged by the explosion, 
is being prosecuted with great diligence. The trench at the corner of Bay- 
ley Street has been filled in and the thoroughfare repaved, while in Perey 
Street, where probably the greatest damage was done, the pavement on the 
south side has been again opened for pedestrians and business resumed. 
There still remains much to be done in the way of rebuilding and making 
good the basements of the damaged houses, but the work is steadily pro- 
gressing, and it is probable that in a very short time comparatively few 
signs will exist of the hayoc caused by this remarkable catastrophe, 





The Drainage Question at our Seaside Resorts. 
snips 

We do not anticipate that serious attempts at the purification and utiliza- 
tion of sewage can ever be successfully made on a large scale for the treat- 
ment of drainage of great cities; and so far as we can learn of the 
introduction of such systems as practiced in Europe, their operations are 
conducted on a comparatively limited scale. For the present we may be 
thankful if we can effectually rid ourselves of our offal ; and while we may 
regret the fact that we are annually pouring millions of dollars worth of 
rich fertilizing elements into the cenvenient river that receives our drainage, 
for the present at least it cannot be helped, 

We are, however, specially interested, in this article, with the manner in 
which the question of drainage is treated at our popular health resorts, 
Some of these places, especiaily the seaside resorts, which are visited dur- 
ing the summer season by hundreds of thousands of health and pleasure 
seekers, have absolutely no provision for the disposal of their sewage. The 
offal of these multitudes, year after year, is simply allowed to filter into the 
sand, or, where special provisions are made to receive it, they are of the 
crudest and most inefficient description. 

In the few cases where sewer pipes are employed, the solid refuse emptied 
into a convenient inlet or bay, is often swept upon the beach by the next 
tide. At other places these troubles are aggravated by the dumping of the 
garbage of adjacent cities so close to their confines that the surf and beach 
are disgustingly defiled by it. Happily, the luxury of a bath with snch 
floating accompaniments as decayed vegetables and what were once cats, 
and other things equally unsightly and unsavory, can only be offered by a 
few of the seaside resorts in the neighborhood of this city. But, annoying 
and disgusting as this is, it is an open question, in the presence of the 
serious dangers from defective drainage, or none at all, whether it really 
adds to the unwholesomeness of a soil already saturated with filth about the 
hugh hotels and caravansaries. 

To come to the point, the foul condition of very many of these places has 
become so notorious that many who were formerly their patrons now avoid 
them—physicians send their patients elsewhere, and unless measures are 
speedily taken to improve their sanitary condition in respect to drainage, it 
is only a question of time when they will become disease-breeding instead 
of health-giving resorts. 

Of this state of things it is pleasant to be able to note some exceptions ; 
and at one of the best known seaside resorts in the neighborhood of New 
York (Brighton Beach) the managers have had the rare good sense to intro- 
duce an admirable system of disposing of their sewage, which we should be 
pleased to see very generally introduced. The plan, as described in the 
newspapers of the day, consists in substance in receiving all the sewage 
into reservoirs, in which the solids are separated from the liquid portion by 
simple mechanical means. The liquid portion is then purified by chemical 
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treatment. by which its organic matter is precipitated, and the purified 
I:quid allowed to flow away into a neighboring creek. The solid matter is 
likewise subjected to a simple chemical treatment, and thereby converted 
into a valuable fertilizer. 

We mention this one circumstance to show what can be done to remedy 
the crying evils of defective drainage at most of our seaside resorts, if only 
the effort to do so is intelligently made. The only questions are, whether 
the authorities of these places will take the initiative and do it of their own 
accord, or whether they will wait until an outbreak of infectious disease 
forces them to do it.— Manufacturer and Builder. 





Progress of the Electric Light Abroad. 
——_—— 

The fact that much more publicity is given in England and on the Couti- 
nent than here to the results attained by the promoters of the electric light 
has given rise to the erroneous idea that little is being done here. Such is 
not the case, however. The applications of the light to the illumination, 
not alone of large spaces and of places of amusement, but also of factories 
and mills, are becoming more numerous, It is even rumored that Edison, 
of whom the public has lost sight entirely, has nearly completed works to 
test his light on a large scale in this city. The development in this country 
is steady and encouraging, because it is divested of all attempts to catch 
public attention by sensational reports. 

Abroad inventors are active and capitalists confident. The 7imes sum- 
marizes progress there in an able manner, but falls into the error of under- 
rating the strength of the movement here. M. Gramme, who has done so 
much to aid the progress of electric lighting, is adapting his well-known 
dynamo-electric machines to the requirements of the Jablochkoff, the Wer- 
dermann, the Rapieff, and other forms of the light. M. Jamin has come 
forward with a new light, and the Siemens light is said to be more than 
maintaining its reputation, The Brush light has been introduced into 
England from this country, and its use is extending. The Jamin light con- 
sists of three candles placed side by side, each candle being formed by two 
parallel carbon pencils held in a vertical pusition, so as to burn from the 
bottom, A bank of fine copper wire surrounds the candle and conducts the 
electric current, and is so arranged that the Juminous arc is always kept at 
the lower end of the pencils. When one candle is burned out the next is 
kindled automatically. Each candle burns two hours, and the cost of the 
carbon consumed is but a tritle over a cent an hour. A single lamp would 
thus burn six hours without requirtng any attention, at an expense of not 
more than 7 cents for material consumed, to which, of course, must be 
added the cost of generating the current, A Gramme machine, driven by 
an 8-horse engine at the rate of 1500 revolutions per minute, sustained 
twelve Jamin lights, each equal to thirty-two candles. It was found that 
with a machine making 1500 revolutions per minute, and a wire 1-26th of an 
inch in diameter, six lights could be sustained on a circuit of five-eighths of 
amile, By doubling the size of the wire aud increasing the revolutions to 
2000 per minute, a circuit of ten miles can be operated. This light is in 
the hands of a French company with a capital of 8,000,000 frances, and one 
of its founders and directors is a man who is proprietor of about sixty gas 
works. 

The most conspicuous success thus far has been won by the Jablochkoff 
system. For eighteen months the Societe Generale d’Electricite, in con- 
tract with the Metropolitan Board of Works, have maintained the light on 
the Thames Embankment without missing a single night. The light was 
recently suspended for a few days for the purpose of cleaning the engines, 
but has been resumed. It was found that a single 20-horse power engine 
under the Charing Cross bridge could maintain as many as 80 lights be- 
tween Blackfriars and Westminster, something over 2} miles. The number 
of lights in actual use, however, is but 50, extending the whole length of 
the Victoria Embankment, 

Experiments undertaken with a view to reducing the expense of this light 
have been attended with very gratifying resu'ts. The terms of the contract 
for the next twelve months are at the rate of 5 cents per hour for each 


destructive to paintings, decorative work, and book bindings. In a large 
biscuit factory at Bermondsey the light is found to possess the peculiar 
advantantage of enabling the workmen to distinguish the most delicate 
shades of color, a matter of necessity in that business. Bass’s brewery is 
to have the Brush light, and the company are about to erect works in the 
heart of London, intending to supply the light from a central point over a 
circuit 10 miles wide, 

The Siemens light has been permanently adopted at the British Museum, 
and is in use on a large scale at the Victoria Docks. The improvements 
recently made in the Gramme machine have increased the power of the 
Werdermann light, and its capability of subdivision—in which respect it is 
said to surpass all other lights—has led to its application to domestic uses 
on a considerable scale in Paris. The supply of electricity is generated at a 
central point, and the light is laid on by wires wherever required with as 
much ease as gas. A Werdermann light equal to 300 candles requires the 
use of only one-half horse power, and a 12-horse power engine will main- 
tain 30 lights, each equal to 300 candles, A notable feature in the progress 
made by all these lights is in the reduction of operating expenses. 

In conclusion, we may add that for European gas companies the elec- 
tric light is losing much of*its terrors, not because of a conviction that 
its competition need not be feared, but because gas manufactarers are be- 
coming confiident that there is ample room both for the electric light and 
for gas. M. Jamin has made efforts to convince a number of representa- 
tives of the gas interest at Paris of the absence of any danger to its future 
growth and prosperity. From the language of one of their number, M. Jor- 
dan, it appears that they are beginning to take this view.—Jron Age. 





Lighting Rooms. 
— 

M. Javal, in a paper on public and private lighting, considered from the 
aspect of ocular hygiene (‘‘ Revue Scientifique,” Oct. 18, 1879, p. 361), 
treats of artificial lighting. He says that a chandelier, carrying a million of 
wax lights, would not give an amount of light equal to sunlight. Even in 
a room, lit up in an unusually brilliant manner, the pupils are much more 
dilated than in full daylight ; and this dilation explains the fatigue to the 
eyes produced by artificial light. Therefore there is never too much, in 
fact never enough, artificial light, and prejudices, without any just founda- 
tion, are prevalent on this point. 

M. Javal recommends to persons suffering from certain optic defects, and 
who cannot work in the evening, two large lamps, which would obviate thie 
fatigue of reading. Artificial light, also, excepting the electric and magne- 
sium lights, contain much fewer chemical rays than daylight. All artificial 
spectra are very dull on the most refracted side ; the chemical rays, the vio- 
lets, and the blues there show a very low intensity. 

M. Bouchardat (‘‘ Revue Scientific,” Aug. 16, 1879, p. 148) has shown 
the dangers of violet and deep violet rays, on the authority of M, Regnauld’s 
impcertant work on the fluorescence of the media of the eye. The conclu- 
sion to be derived is that the flame light being much poorer in chemical 
rays than sunlight, should be preferred by workers. In fact, M. Javal 
quotes the instance of a member of the Institute whose fatigued visiou 
would scarcely tolerate daylight, and who shut his shutter and lighted his 
lamp in order to work. M. Javal recommended him rather to work in day- 
light, wjth yellow spectacles to destroy the chemical rays. 

Artificial light, on the other hand, considerably dilates the pupil, and 
renders the chromatism of the eye more sensitive, which is the reason that 
the light of day is preferred. The electric light is injurious in a certain 
point of view ; a contains a large quantity of chemical rays, which it would 
be easy to neutralize by giving a yellow tint to the globes. Nevertheless, 
neither the public nor the experts have complained, up to the present time, 
of the electric light ; inconveniences only arise when the eyes are fixed for 
too long a time on a too powerful electric light. It is therefore advisable 
not to look too long at electric lights, and when this becomes a habit, the 
opacity of the globes now in use can be diminished, 


In fine, all our systems of artificial light are insufficient ; there is, then, 





light, and the illuminating power of each is equal to 378 sperm candles, but 
this is reduced by the ground glass globes to 265. The lights burn six 
hours, but can be burned eight. 

The Jablochkoff light has been successfully used for long distances, and 
on a large scale, the Paris Salon having been lighted by it with 400 lights 
for two months, A Russian company has been formed, with a capital of 
$4,000,000, to perfect and apply this system. 

A steam engine is being erected in the South Kensington Museum for use 
in connection with the Brush light. A large court, formerly lighted by 
1700 gas jets, is now lighted by eight Brush lamps, at a cost of but 3s. per 
hour, a saving of 10s, per hour as compared with gas at the London price 
of 80 cents per thousand feet. Here, as well as at the British Museum, the 
great advantage of the electric light over gas consists in the fact that it is 
perfectly harmless and void of danger, while the combustion of gas is 


|no necessity to fear excess of light, since, on the contrary, artificial light is 
| less penetrating than daylight. Gas, therefore, does not destroy the eye- 
| sight, it is the wavering and flickering of the flame, when there is neither 
| globe nor chimney, which fatigues the sight ; gas light, with a burner pro- 
| tected by a globe, is excellent for it. M. Javal may well say, then, with 
dying Gothe—“ Light, more light !”"—Sanitary Record. 








Tue Sensrpmity oF THE Eye to Dirrerences oF Licnut.—A. Charpen- 
| tier.—The eye appreciates much better the differences of intensity of two 
| contiguous lights =han the differences of two successive lights, since in the 
| latler case the differential sensation is seven to eight times stronger than in 
|the former, in which it is not more than 1-100th part. The sensibility of 

the eye is constant for the whole extent of the retina,—Chem, News. 
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Explosive Mixtures of Coal Gas and Air. 
ro 
By Mr. W. Foster, M.A., ete. 
Professor of Chemistry at the Middlesex Hospital. 

The disastrous events which have recently occurred through the ignition 
of explosive mixtures of eoal gas and air have excited a considerable amount 
of attention, and have given rise to much unnecessary anxiety. As an ab- 
stract proposition, the dangerous nature of a mixture of coal gas and air is 
generally understood not only by those engaged in the manufacture and 
distribution of gas, but by a large section of the educated public. The best 
practical method of dealing with such mixtures and of preventing their for- 
mation is, however, a matter on which much misconception exists ; and this 
chiefly arises from an insufficient appreciation of the general properties of 
gaseous bodies, A knowledge of the practical bearing of the laws of diffu- 
sion of gases is not by any means so general as one could wish. The present 
therefore appears a fitting occasion for a few observations on a subject of 
the greatest importance to all concerned in the manufacture and use of coal 
gas. It may appear an idle statement to say that coal gas, in a confined 
vessel, is perfectly harmless ; but unfortunately one is continually meeting 
with persons in all grades of society who do not share such a simple opinion. 
It therefore often becomes a part of the gas manager’s duty to instruct his 
customers with reference to the properties of the article which he manufac- 
tures, 

Coal gas, whether cannel or common, is a mixture of several gases with 
the vapors of hydrocarbons of low boiling point. By far the greater portion 
of any given volume of common gas consists of hydrogen and marsh gas 
(CH,), the sum total of these two component varying from 80 to 90 per cent. 
of the whole. In 1851, Dr. Frankland made an analysis of the common gas 
supplied by the Chartered Gas Company in London, and in 1876 the same 
company’s common gas was analyzed by Mr. Humpidge. The results of 
these two analysis, so far as the chief components are concerned, are given 
in the following table— 


1851 1876 

EEE EE ee 51.8 50.5 

LEE 35.2 38.3 

Co NS 8.9 3.1 
Heavy hydrocarbons expressed in their equiva- 

lents of olefiant gas (C2H,).................. Tat 7.8 


Now each of these components when allowed to escape from a containing 
vessel into the external atmosphere can be ignited and consumed like any 
other combustible material. ‘The oxygen of the air is necessary to carry on 
the chemical action which is commenced by the application of the ignited 
substance ; and, in the case of the gases containing carbon, further provision 
is necessary for the removal of the carbonic acid gas produced. The high 
temperature required to start the combustion of the gas is maintained by the 
chemical combination of the latter with oxygen. Coal gas does not differ 
in these points from its individual components. For its ignition the heated 
body must have a temperature of a certain quality—a circumstance quite 
apart from the total amount of heat which it may possess, The smallest 
spark of brightly incandescent matter, whether solid or gaseous, is sufficient 
to inflame a jet of céal gas escaping in atmospheric air, An excellent illus- 
tration of this phenomenon is afforded by the use of the electric spark, If 
a person insulate himself from the earth by standing on a stool having glass 
legs, or on a couple of glazed earthenware jars, and whilst in this condition 
place his hand on the conductor of an electrical machine, sparks may be 
takep from his body during the time the machine is put in motion by a 
second individual, If a jet of coal gas be allowed to escape from a metallic 
burner within his reach, on his extending his other hand, and causing one 
of his fingers to approach the burner from above, a spark will at length pass 
to the burner, producing ignition of the gas. [It will be remembered that 
this principle was advocated on a limited scale a few years ago when there 
was a prospect of a tax being imposed on lucifer matches, The apparatus 
was ingeuvious but cumbrous, | , 

In this experiment the particles of gas in the track of the spark are ren- 
dered brightly incandescent ; and although their mass must be extremely 
small, yet they are capable of setting up a similar condition throughout the 
whole gas jet. On the other hand, comparatively large masses of solids at 
lower temperatures are incapable of setting up a similar condition of things. 
For instance, a coal cinder at a dull red heat, and devoid of flame, will not 
cause ignition of a jet of coal gas, nor will the dull red embers of a recently 
extinguished deal wood match. It is clearly obvious, therefore, that heat as 
a quantity is not essential to the commencement of the phenomenon of ig- 
nition, The substance, whether solid or gaseous, must-possess those quali- 
ties which enable it to emit light radiations of a certain order—those which 
are particularly abundant at the more refrangible end of the spectrum pro- 
duced by a source of white light. . 

If the composition of a sample of coal gas be given, the amount of oxygen 





(and therefore of atmospheric air) required to effect its perfect combustion 
is a matter of simple calculation. Let us consider the case afforded us by 
Dr. Frankland’s analysis. As every two volumes of hydrogen require one 
volume of oxygen, the 51.8 volumes of hydrogen given in the analysis re- 
quire 25.9 of oxygen. Every two volumes of marsh gas require four volumes 
of oxygen, and therefore 31.5 would require 63.0. Every two volumes of 
of carbonic oxide require one of oxygen, and therefore 8.9 require 4.4. 
Every two volumes of olefiant gas require six of oxygen, and therefore 7.7 
require 23.1. The results of these four independent oxidations are ex- 
pressed in chemical symbols, as follows : 


H+ 0 = HO 
CH, + 20, 2,0 + CO, 
co + 0 = CO, 
C.H. + 30, = 2H,0 + 2C0, 


On adding together these several quantities of oxygen, we find that 100 vol- 
umes of such common gas require 116.4 volumes of oxygen for their com- 
plete combustion. As every five volumes of air contain one of oxygen, it 
follows that the quantity of atmospheric air necessary to completely effect a 
like result is 582 volumes. In other words, one volume of gas of the quality 
under consideration requires nearly six volumes of air (5.8). I need hardly 
say that, in practice, larger volumes Of air are necessary to carry on the or- 
dinary process of combustion in an efficient manner, the surplus air assist- 
ing very materially in removing the products of oxidation from the points 
where they are produced. When atmospheric air is mixed with coal yas in 
the proportion of 2} volumes of the former to one of the latter, the mixture 
can be ignited when issuing from an ordinary burner, and consumed in the 
same way as the undiluted coal gas. The character of the flame, however, 
differs from that produced by the pure coal gas in that it loses, in a very 
marked degree, its light-giving properties, This phenomenon has given 
rise to much experiment, and is the result of several influences operating 
somewhat differently. Their consideration is outside our present question. 
In the case of a mixture having the proportions I have just named, it is ob- 
vious that a considerable proportion of oxygen is needed for the complete 
combustion of the gas, This additional quantity is derived from the exter- 
nal air, as in ordinary cases. If we take a mixture of gas and air in the 
proportions needed for the complete combustion of the gas (and, in the case 
of the particular quality we have already considered, we shall require 6 of 
air to 1 of gas), such a mixture can be burnt under special circumstances, 
and is. theoretically, quite independent of any supply of oxygen from ex- 
ternal sources. Such a mixture is explosive. Suppose, for instance, that a 
cubic foot of it be confined in a spherical vessel, and that a flame be applied 
to a portion of the gaseous mass ; rapid combustion of the mixture would 
immediately follow with explosive violence. As it contains in its own sub- 
stance the oxygen required to form the ultimate oxidation products, and as 
these are gaseous, and produced at an excessively high temperature in a 
very short interval of time, the pressure which they exert on the sides of the 
containing vessel is very great. One speaks in general terms of such an ex- 
plosion as being instantaneous, Such, however, is not absolutely the case, 
A certain definite interval is needed for the completion of the action which 
has been commenced by the application of the lighted substance. In other 
words, the flame applied to the explosive mixture traverses its substance 
with a certain velocity. The proportion of gas and air now considered are 
those which we have deduced from the analysis. In practice, however, 
where explosive mixtures are needed, as in the modern gas engines, a larger 
proportion of air is required to yield the maximum explosive force, and in 
the case of ordinary common gas about 1 volume to 8 volumes of air fur- 
nishes the best results. We will consider the behavior of mixtures of gas 
and air in varying proportions subsequently. Let us for the present con- 
fine our attention to the behavior of a cubic foot of an explosive mixture 
when ignited in vessels of the same capacity but of differeut shapes. I have 
selected a spherical vessel as the starting point in our discussion, because it 
is symmetrical, When filled with an explosive mixture and fired, there is a 
greater pressure on each unit of area of surface than in any other vessel of 
the same capacity, because a less interval of time is necessary for the pass- 
age of the flame to every portion of the explosive mass. In order to realize 
the velocity of the passage of the flame through the explosive mixture, we 
must alter the shape of the containing vessel. A cylinder is the best adapted 
for our purpose. A cylinder a yard long and about 8 inches in diameter 
would have a cubical capacity of one foot, and when filled with the explosive 
mixture and fired at one end would not produce such a very marked effect 
as in the former case. A tube 2 inches in diameter would require to be 
about 16 yards long, and if filled with the explosive mixture and fired at one 
end as before, we should be able to distinctly realize the interval required 
for the passage of the flame from one end of the tube to the other. The 
explosive action would also be very considerably diminished. If we now 
take a tube having a diameter of half an inch, it would require to be 256 
yards in length in order to hrve a capacity of one cubic foot, and if we were 
to take any convenient length of such a tube made of glass, and fill it with 
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the explosive mixture, on igniting it at one end we should observe that the 
flame would pass down the tube without giving rise to any explosive action, 
and at such a rate as to admit of its velocity being measured. There are 
two important influences tending to bring about this modification of the 
result. Firstly, but a small quantity of the explosive mixture is consumed 
in a chort interval of time ; and, secondly, there is the cooling effect of the 
sides of the tube on the gaseous products of combustion. Their tempera- 
ture is never so high as when produced in large masses, because the cooling 
action of the sides of a cylinder is greater in proportion to its diminished 
diameter. ‘This is easily shown by the following considerations, Taking 
the ratio of the circumference of a circle to its diameter as three (this has 
been done in former calculations), our first cylinder—namely, that having a 
length of 36 inches and a diameter of eight inches—gives 24 x 36 or 864 
square inches as the area of its containing sides. In the last case where the 
}-inch pipe must have a length of 256 yards in order to furnish the same 
cubical capacity, we find that the area of its containing sides is 


3x.5 x 256 x 36, or 13,824 square inches. 


The area of the sides of this }-inch pipe is therefore 16 times greater than 
that of the shorter cylinder, and consequently every cubic inch of the ex- 
plosive mixture consumed in the }-inch pipe is exposed to an area of cooling 
surface 16 times greater than that which obtains in the other. By dimin- 
ishing the diameter of the pipe still further, we should at length arrive at 
such a condition of things that the cooling influence of the sides would pre- 
vent the transmission of flame by the explosive mixture. The circumstan- 
ces would then be such that the temperature of ignition of the explosive 
mixture could not be maintained by its own combustion. 


We have assumed in these imaginary experiments with cylindrical vessels 
that the pressure of the explosive mixture in their interior is equal to that 
of the atmosphere, and in so doing have only partially cousidered the case. 
When the pressure is greater than that of the atmosphere, we bring a new 
feature into the discussion, Its bearing on recent events is most import- 
ant, 


The first determinations of the velocity of flame in an explosive mixture 
of gases were made by Professor Bunsen of Heidelberg. In the case of a 
mixture of oxygen and hydrogen in the pruper proportions for complete 
chemical combination, the velocity of the transmission of flame through the 
mass of the mixture was found to be 37 yards per second, whilst in the case 
of a mixture of carDonic oxide and oxygen in their proper proportions, the 
velocity was less than a yard per second. Professor Bunsen further found 
that when such explosive mixtures were diluted with a gas which did not 
take any part in the combustion, or when there was an excess of either gas 
in the case of each of the simple mixtures just referred to, the velocity of 
propagation of the flame was diminished. The method of experiment 
adopted in these investigations was to force the explosive mixture from a 
reservoir through along, narrow tube. The velocity of the gas stream was 
observed when it was just sufficient to maintain the position of the flame 
constant with reference to a point in the side of the tube. More recently 
Professor Mallard, of the French School of Mines, has extended this in- 
quiry. He has made a number of experiments in a manner similar to that 
of Professor Bunsen, using mixtures of marsh gas (fire-damp), and air, and 
coal gas and air, in different proportions, We have already seen that two 
volumes of marsh gas require four of oxygen for complete combustion, 
therefore one volume requires 10 of atmospheric air to effect the same pur- 
pose. It is an interesting fact that the velocity of transmission of flame in 
such a mixture is less than the maximum possible. It was found that a 
mixture of one volume of marsh gas and 8} of air gave the highest velocity, 
and this was a little more than half a yard per second. With mixtures of 
coal gas and air the velocity of transmission of flame is greater than with 
mixtures of marsh gas and air. This result would be anticipated on a con- 
sideration of the composition of coal gas and the results obtained 
by Professor Bunsen, which have just been referred to. Common 
coal gas contains about half its volume of hydrogen, and tkerefore its chief 
component, when mixed with air, furnishes a mixture the rapidity of milam- 
mation of which is very high—in fact, much higher than that of a mixture 
produced by any one of the other components of coal gas and air. But in 
all the cases of explosive mixtures now under notive there is a relatively 
large quantity of inert gas present—namely, nitrogen—which dim ‘nishes 
the rate of inflammation as shown by Prof. Bunsen. 

In M, Mallard’s experiments on mixtures of coal gas and air, he found 
that with the particular sample of coal gas employed, the maximum rapidity 
vf inflammation occurred with a mixture consisting of one volume of coal 
gas and five of air. This gave a velocity of rather more than a yard per 
second, 

In a published lecture by Doctor Thorpe, of Leeds, on the theory of the 
Bunsen lamp, a summary of M. Mallard’s observations is given. 

I have taken the liberty of expressing the metres of the original table as 
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Rapidity of Inflamma- 
tion in Yards 
per Second, 


Volumes of Air mixed with 
one Vol. of Coal Gas 
(Composition not given). 


Be. oo us aitedecawconenen eae me 0.308 
gh Re eee ry eee, re ee 0.672 
EF ee to 0.893 
gal RE eT ane ayaa ce ar BAe eet 1.073 
REPENS ESR Ws Retr Soy eR ee eee ey” 1.100 
PEE TE SES PE NY BS 1.019 
tlw tn hcg deh coueutbaeyeeueniae Pert: 0.806 
Beri ss ate. Lanne Okan oan ew eo a kee 0.105 


It is obvious from a perusal of this table that the velocity of propagation 
of flame in expiosive mixtures of coal gas and air may vary very considera- 
bly. When the mixture consists of one of coal gas to seven of air, we may 
safely consider the velocity as being not greater than a foot per second ; 
whereas if the mixture consists of 1 of gas to 5 of air, there would be a ve- 
locity of not less than 3 feet per second, 

Let us now consider the bearing of these principles on every-day practice. 
Suppose an explosive mixture (1 of coal gas to 7 of air) to be placed in a 
suitable vessel, and in communication with the external atmosphere by 
means of a cylindrical pipe several feet, say 6, in length, and further sup- 
pose that the internal diameter of the pipe is half an inch, If the pressure 
of the explosive mixture be the same as that of the atmosphere, but little of 
the former will escape into the external atmosphere. That portion which 
does escape is due, firstly, to the fact that the explosive mixture is lighter 
than atmospheric air ; and, secondly, to the superior diffusive power of the 
explosive mixture. At the most there would be but a slight smell of gus if 
an observer were to place his nose close to the extremity of the open pipe. 
On the application of a tlame to the extremity of the open pipe the explosive 
mixture would ignite, and the flame would traverse the length of the pipe 
quietly with a velocity of about three feet per second. In two seconds from 
the application of flame to the open pipe the explosive mixture in the con- 
taining vessel would be ignited, and an explosion would almost immediately 
follow, the character and extent of which would be modified by the shape 
of the containing vessel and the total volume of the explosive mixture, 

Now let us suppose that the explosive mixture in the vessel has a pressure 
which is greater than that of the atmosphere, and that this pressure is 
maintained constant by artificial means. The escaping mixture can be ig- 
nited as before ; but whether it will give rise to an explosion in the contain- 
ing vessel, or not, depends on the velocity of the stream along the }-inch 
pipe. If the velocity be anything greater than three feet per second, the 
explosive mixture in the vessel will not be ignited ; but if the velocity be 
anything less than three feet per second, tie flame will pass down the pipe 
with a velocity which is the difference between the two velocities—namely, 
that of the transmission of flame by the explosive mixture, and that of the 
gas stream along the pipe. If the velocity of transmission of flame be three 
feet per second, and the velocity of the explosive mixture along the pipe and 
at its external orifice be 2 feet per second, then the velocity of the flame 
with reference to the sides of the cylindrical pipe will be one foot per second, 
and, consequently, it will require six seconds for the transmission of flame 
from the external orifice of the pipe to the mass of explosive mixture in the 
containing vessel. We can therefore express the behavior of explosive mix- 
tures in a general way by saying ¢/at so long as the velocity of the explosive 
mixture at the point or points where it escapes into the atmosphere is 
greater than the velocity of transmission of fame through the explosive 
mixture, phere will not be an explosion in the containing vessel on the ap- 
plication af flame to the above point or points. 

It will be as well if we now consider what is the velocity of a stream of gas 
in our ordinary arrangements for burning common gas. It is usual to con- 
sume it at the rate of 5 cubic feet per hour per burner. Some burners with- 
in my reach are attached to a metal pipe, the internal diameter of which is 
2-8ths of an inch. Using the same factors as in our former calculations, the 
length of such pipe necessary to hold 5 cubic feet of gas is 184,000 inches, 
or 5111 yards. Dividing this number by 3600 (the number of seconds in 1 
hour), we obtain 51 inches, or 4.2 feet, as the velocity of the gas stream per 
second in the pipe, when gas is consumed at the ordinary rate, But the ori- 
fice of the burner itself is much less than 2-8ths of an inch in diameter, and 
therefore the velocity of the escaping gas at this point must be something 
considerably greater even than 4.2 feet per second. It follows, therefore, 
that if in our ordinary domestic arrangements there should be an accumula- 
tion of an explosive mixture of gas and air through a defect in the pipes, or 
other unforseen circumstance, there is no reasonable chance of the slightest 
danger arising from the application of flame to the explosive mixture escap- 
ing from the burner at the ordinary pressure. Were it otherwise, accidents 
might possibly occur. 

We have now discussed at some length the conditions necessary to be 
maintained in orderto prevent the ignition of explosive mixtures of gas and 
air in containg vessels when they are at the atmospheric pressure, as well a3 





yards ; 





when they are at higher pressures. We have just seen that the possibility 
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of danger chiefly consists in the pressure being so ‘slight as to cause the 
stream of the explosive mixture to have less than a certain velocity. If, un- 

der these circumstances, the pipe be wide enough to allow combustion of 
the explosive mixture to keep up its own temperature of ignition, the explo- 
sive mixture in the containing vessel must eventually be ignited. Now in 
ordinary practice the pressure of coal gas (we will not go so far as to say 
explosive mixture) may be determined roughly by the application of a light 
and there is no doubt that this practice is often adopted. In the case of 
vessels which may contain mixtures of gas and air, the application of flame 
in the ordinary way is most dangerous, especially if the pressure inside the 
vessel be nearly the same as that of the atmosphere. In the absence of that 
which is to be determined by the test—namely, superior pressure, there is 
every probability of an explosion following the application of the test itself. 
In order that a flame may be applied as a test of the combustibility or oth- 
erwise of the gaseous mixture, or to roughly determine its pressure, it is 
necessary that the pipe or jet should be specially constructed. By dimin- 
ishing the diameter of the pipe, so as to make it very small, we prevent the 
possibility of flame passing into the interior of the containing vessel, and in 
order to compensate for the small quantity of gas or explosive mixture pass- 
ing outwards through such small pipe, it is necessary to arrange a number 
of these in the form of a bundle. A compound tube made up of a number 
of very narrow tubes would then permit of the escape of sufficient gas, or of 
the explosive mixture, at a very low pressure, and flame could then be ap- 
plied to the external orifice to indicate the character of the escaping gas, 
without any danger of ignition of an explosive mixture in the containing 
vessel. Such an arrangement has long been in use for burning explosive 
mixtures of oxygen and hydrogen. A simpler arrangement, and one which 
can be easily constructed, consists of a piece of metal tube, upwards of an 
inch in diameter, and several inches in length, packed with carefully-cut 
discs of fine wire gauze, The discs must fit the internal part of the pipe 
accurately, otherwise their function will be imperfect. In either case flame 
cannot pass backwards under any circumstances so long as the bundle of 
metallic pipes or the cylinder packed with discs of wire gauze is kept at the 
atmospheric temperature. 

We have now to consider the conditions favorable to the production of 
mixtures of coal gas and air, and the laws which regulate their formation. 
Taking common air as the standard substance, the specific gravity of com- 
mon gas ranges between 0.4 and 0.5. We may therefore regard it as pos- 
sessing half the density of atmospheric air. It has weight, as is implied by 
its specific gravity, and is therefore subject to the laws of gravitation, like 
all material substances. When it escapes in atmospheric air, it tends to 
ascend, and this arises from two circumstances—firstly, the coal gas is the 
lighter of the two substances ; and, secondly, both coal gas and air are ex- 
amples of a fluid body. The particles of fluid are readily susceptible of 
change with reference to each other and to those of a second fluid when 
there are differences of specific gravity, ov when pressure is applied, and the 
like. When a jet of unignited coal gas escapes in an ordinary way, the 
lighter gas particles ascend, in consequence of their freedom to move, not 
only with reference to themselves, but also with reference to those of atmos- 
pheric air. So far, therefore, as the laws of gravitation affect the gas and 
air particles, the former ascend to the upper portions of the apartment, dis- 
placing the heavier particles of air; and were there no other influence be- 
sides the laws of gravitation in operation, the gas particles would collect in 
the upper portion of the apartment unmixed with air, As a matter of com- 
mon observation, we know that this separation of gas and air into distinct 
layers does not occur ; and further, that when the gas and air particles are 
thoroughly mixed, either by natural process or artificially, there is no sepa- 
ration of gas and air into two layers on allowing the mixture to remain at 
rest, The lighter gas particles do slowly mix with the heavier particles in 
opposition to the law of gravitation, and in the course of time the former 
will be equally dispersed through the air of the apartment, supposing there 
to be no chance of escape for either gas or air. The lighter gas diffuses it- 
self through the heavier air in-obedience to certain laws, These we will next 
consider, 








The Coal Supply of London. 

One of the largest coal consumers in the world is the great metropolis, 
and though there are occasional interruptions to the growth, yet from year 
year the tendency of the consumption is upwards, if not steadily so, From 
eight to ten million tons of coal are yearly brought into the metropolitan 
district, and though a portion of this is sent out, yet the consumption of 
the metropolis is astonishingly large ; and the growth of that consumption 
is one of the causes that have contributed to the increase of the output of 
coal in the kingdom, and which has added thirty million tons to the produc- 
tion of the kingdom within the last fourteen or fifteen years, One of the 


checks to the growth of the consumption of coal in London has taken place 
in the present year—a temporary one after a year of very marked growth— 





so that the present is not an unfair indication of the extent of that consump- 
tion, and of the sources of that supply of fuel for the fires of the great 
mnctropblts, 

It is impossible to indicate the method in which the coals sent to London 
are used except in outline. It is certain that two of the largest consuming 
sources are for steam power and for the manufacture of gas. In comparison 
with that of the country as a whole, the consumption for the purposes of 
metallurgy is very small, and for manufacturing purposes it is less in pro- 
portion probably than in the Lancashire district, so that to the two methods 
of consumption that of the demand for household purposes will probably be 
the next greatest. 

It is, however, clear that the consumption must increase ; steam power 
is more and more used ; and despite the electric light, the area for the use 
of gas is growing, both for purposes of heat and illumination, whilst the 
extension of the metropolis year by year, enlarges the demand on the coal- 
pits of the kingdom, and large as has been the addition to the quantity of 
coal needed to feed the fires of London, it is certain that in the future that 
growth will continue, if not with an increased rapidity.—London Builder, 
July 31, 





Gas Explosion at Bilston. 
_ 

On Tuesday, the 13th ult., the inhabitants of Bilston were somewhat 
alarmed by two explosions in Church Street, were fortunately unattended 
with any fatal results, the only sufferer in person was the manager of the 
company, who was at the time present with the workmen, and received from 
the upheaving of the soil a few slight scratches on the face. 

The company’s workmen have recently been engaged in this street laying a 
new main, and making the service connections as the work on the main pro- 
gressed. On Tuesday, the upper part of the street had been finished, and 
the men were employed near the Market Place. Although the pipes had 
been laid and covered up, there wasa strong smell of gas in front of the 
London Tea Warehouse. Mr. Gibbs having complained, one of the work- 
men, from instructions, commenced about ten o’clock to search for the es- 
cape, and proceeded into the cellar under the shop to examine the pipes, 
but failed to discover the place of escape. He then proceeded to examine a 
pipe in a small hole opposite the shop door, and upon the application of a 
light, a startling explosion occurred, followed by the upheaving of about 
sixty yards of road, and the fracturing of some water pipes. This explosion 
was, however, not in the mains, but in an unused surface-drain, which had 
received the gas escaped from a decayed pipe in front of the tea warehouse. 
Mr. Reeves (the manager of the company) at once directed a number of 
workmen to excavate to the broken water pipes; in doing so, however, a 
spark caused by the pick of one of the workmen produced a second explo- 
sion, but as the men were near the opening of the drain the effects were 
slight, no injury being done to anyone beyond a few scratches on the face of 
the manager, as before stated. The second explosion was, no doubt, caused 
by the gas escaping from the old pipes displaced by the first explosion. 
Prompt steps were taken to ventilate the old drain and repair the broken 
pipes. 

The progress of laying the main was for a short time suspended, and there 
was a plentiful supply of gas as usual. No injury whatever was done to 
house property and, beyond the fright from the noise of the explosion to the 
inhabitants near, we are glad to think that all further fear soon passed 
away.—Leview of Gas and Water Engineering. 











A Test of a Fink Roof Truss. 
iain 

At the Edge Moor Iron Works, near Wilmington, an extraordinary test of 
fabricated iron was made recently, which will attract the attention of engi- 
neers, architects and contractors throughout the country generally, on ac- 
counl of its value as a scientific experiment and of its being an uncommon 
occurrence now, a similar trial not having taken place in this country proba- 
bly for years. 

The test was applied to a Fink truss, a portion of the iron market house 
for the city of Georgetown, Demarara, When Mr. Nathaniel McKay, of 
Philadelphia, was negotiating with the authorities of that British Colony, 
several jealous English and Scotch bidders who were on the ground annoyed 
him by throwing all sorts of obstructions in his path, going so far even as to 
pilfer the ideas in his plan. Among other nonsense which they circulated 
was the libel that the mechanics of the United States could not construct a 
building of sufficient strength to stand the wear and tear of the tropical oli- 
mate of Demarara and the occasional wind storms that visit that latitude. 
In order to refute this slander, the American bidder expressly stipulated 
that if the contract were awarded to him he would furnish a test, under the 
supervision of competent engineers, to prove that the roof trusses were in 
accordance with the specifications by an actual load of 25 pounds per square 





| foot, Tests of this character are considered wholly unnecessary and super- 
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fluous in this country, and are not made, since by calculation the requisite | 
sections of every member of the roof truss can be so readily determined, 

The proviso was placed in the contract however, and Mr. Charles H. La- 

trobe, the consulting engineer for the city of Baltimore, and an engineer of 

some note, was engaged to apply the test. There were also present Mr. W. 

M. Levering, of Wilson Bros. & Co., who drew the plan of the building ; 

Mr. Volmar, of Baltimore, contractor for the corrugated and galvanized iron 

which will enter into its construction; Mr. George Sellers, superintendent 

of the Edge Moor Iron Works, and Mr. McKay. When everthing was in 
readiness the test was applied in the following manner: 


Two trusses, each having a total span of 55 feet 1 inch between centers of 
end pins, were erected side by side in the yard of the works—in the position 
which they will occupy in the building—and then loaded with the great 
burden of 113,000 pounds of iron properly distributed at the several points 
of support, which represented the test load of 25 pounds per square foot, 
and for which the contract was stipulated. This was a strain of 9500 pounds 
upon each of the eight panels into which the truss was divided. These trus- 
ses were on the Fink system, with a height of 13 feet 10 inches, the total 
weight of each truss being 4650 pounds. Under this load the strain was so 
heavy as to cause two of the ends to sink several inches into the ground and 
to disturb the plumb. 

This occurrence was owing to the fact that sufficient bases had not been 
bestowed, the Messrs. Sellers having been led to understand that a test of 
only 60,000 pounds was to be had. Notwithstanding this unexpected disad- 
vantage for the truss, the deflection in the centre was shown to be but half 
an inch, whilst not the slightest weakness was found in any of its parts. 
The test was eminertly satisfactory both to the engineer applying it, to the 
architect, the manufacturers and the contractor.—Jron Age, August 12. 








Formation of Bars in the Mississippi. 
ee 


Interesting figures which show where the islands and sand bars in the 
Mississippi River come from have lately been prepared. From a series of 
daily observations extending from the early part of February to the latter 
part of October, 1879, taken at St. Charles, Mo., under the direction of the 
United States engineer corps, it has been ascertained that the average quan- 
tity of earthy matter carried in suspension past that point by the Missouri 
River, between one foot of the bottom and the surface, amounts to 84,858 
lbs per second, or 1,283,731,200 pounds each 24 hours. The matter thus 
carried along weighs, approximotely, 100 pounds per cubic foot when dry, 
giving an average of 12,837,312 cubic feet of earth each twenty-four hours 
during the entire year, enough to cover one square mile to a depth of nearly 
six inches. During the months of June and July the average quantity per 
24 hours amounted to 47,396,448 cubic feet ; enough to cover a square mile 
to a depth of one foot eight inches, 

The maximum quantity observed for any 24 hours was on July 3, when it 
reached the enormous amount of 111,067,200 cubic feet, sufficient to cover a 
square mile to the depth of four feet. These figures do not take into account 
the material that is held in suspension within the lowest foot of the depth, 
or that which is being rolled along the bottom. If these quantities could 
be ascertained within any reasonable limit of approximation to correctness, 
there is no doubt but they would show an amount far in excess of that which 
has already been determined. 








Dry Fog. 

ae 

It has been frequently noticed that during fogs near large towns the air is 
not saturated with moisture, the dew point in one instance beiag as much 
as 10°C. below the temperature of the air. 

Seeing the possible connection between this phenomenon and the fact that 
the evaporation of water is greatly retarded by its surface being covered 
with a film of coal tar, the author made a series of experiments on the com- 
parative rates of evaporation of water, when freely exposed to a current of 
air, and when covered with a film of coal tar or of coal smoke. It was found 
that the film retarded the evaporation from 92.7 per cent. to 66.6 per cent. 

The results of these experiments point out a condition of very common 
occurrence, competent to produce “dry fog,” while they also explain the 
frequency, persistency, and irritating character of the fogs which afflict our 
large towns.—Sci. Am, 





Effect of Use upon the Quality of Iron. 

In the summer of 1878 Prof. Bauschinger superintended some repairs 
upon a chain bridge which had been built in 1829. He examined several of 
the links by various tests, and found that there was no evidence of any dim- 
inution in the strength of the iron, nor of any change in its structure or its 
elasticity during the use of nearly half a centary to which it had been sub- 





jected. In 1852 von Pauli tested several bars for another bridge, which was 
repaired in 1878, when Bauschinger subjected some of the same bars to new 
tests. 

He found that the mean strength was still the same, after twenty-five 
years’ use, and that no change of structure appeared to have occurred since 
the time of von Pauli's original tests.—Dingler’s. 








Correspondence 
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The Gas Furnace. 

Mr. Editor: Your timely editorial on the above brings to mind the gas 
furnace and setting of Dr. Schilling, in use at the Munich gas works, to 
which I called the attention of some of your readers in May last. A plate 
and description of the same, and the work done by it, may be found in the 
| Journal fur Gasbeleuchtung, April 15th, 1880. It seems a simple, effective 
and economical furnace. 

Articles upon it, by ‘‘ Isca,” have appeared in the Journal of Gaslight- 
ing, and are worthy of perusal. The dimensions of the retorts and settings 
occupied by this furnace, and the work done, are as under— 


Dimensions, 
Width of arch, 86 inches. 
Height to crown from floor, 74 inches. 

Size of retort, 102 inches long, 16 inches wide and 12 inches high. 

Number of retorts to bench, 8 

Work Done. 

Seven and six-tenth tons of coal carbonized by one ton of coke used as 
fuel. Reduced to our standard caking coals, this means : each ton produc- 
ing 42 bushels of coke weighing 1560 pounds. Seven and six-tenths tons 
of coal carbonized by 60.3 bushels of coke, or each ton of coal is carbon- 
ized by seven and ninety-three hundredths bushels of coke. 

In other words there is ieft of saleable coke 

42—7.93=34.07 bushels per ton. 

The results from Saarbruck coal alone (a coal inferior, both in its yield of 
gas and quality of its coke, to our standard coals) were as under : 

9,100 cubic feet 

72,800 “ 

4.83 

It can readily be seen that carbonizing our standard caking coals, a set- 
ting of 8's, with retorts 15” x30” and nine feet long, should make— 


in 24 hours 


“ce 


Gas made per retort 
- ‘* setting 
** pound of coal 


Gas per retort in 24 hours.............%...... 16,000 cu. ft. 
‘“« ssetting AP eT rere ert rks T 128,000 “ 
a | ne eer ser 5.00 ‘ 

ina 0 58d 5 cidiaine eo dw ie owes same 16 


The gas producing capacity per square foot of retort house floor is thus 
more than doubled, and the great saving in labor even without a mechanical 
stoker is evident. It is not too much to say that in a gas works in this vicin- 
ity, located on tide water, erected so as to handle mechanically their coal and 
coke, using these furnaces, or others of well known construction, and with 
the other recent improvements between the retorts and gas holder, a thous- 
and cubic feet of 16 candle gas can be placed in the holder, without taking 
advantage of naphtha as an enricher, which would considerably reduce the 
cost, for lés.than 30 cents. 

The prices of materials being as under, coal $5.25 per ton, coke 8 cents a 
bushel, ammoniacal liquor 10 cents per ton of coal carbonized, tar to be used 
as fuel, and the lime to be revivified. 

The economy of fuel is the great point calling for the adoption of the gas 
furnace, Coke is to-day as valuable here as fuel, and brings as high a price 
as in large European cities. The average price received for coke in London 
in 1878-79 was, I think, under $2 per chaldron, less than 5} cents per 
bushel. 

There is also a largely increased yield per pound, accompanied by an in- 
creased yield of candle feet, owing to the intense and uniform heat by which 
the charges are carbonized. 

The advances made in the manufacture of coal gas, in the past five years, 
ate indeed great ; some are as follows : 


The reduction of the labor account from 50 to 75 per cent. by the adop- 
tion of machinery, the reduction in the consumption of coke to 20 per cent. 
and under of that made, accompanied by higher heats and increased yields, 
the removal of the dip, the self-sealing lids, the hot scrubber or carburetter, 
and the revivification of lime. 

Will the next five years show as much progress? The increased attention 
of intelligent gas makers, now liberally assisted by men of high scientific 


attainments, induce us to think and to hope so. 
X, 
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Official Report of Examinations of Gas for 
two Weeks ending Aug. 28, 1880, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 
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* Five foot lava tip with check. 

+ Bray’s slit union, No. 7. 

t Bray’s slit union, No, 6 
E. G. Love, Gas Examiner. 








Naphtha Lamp Explosion. 
- Cas 
Walter Harrison, employed as a street lamp lighter 
by the Ponnsylvania Globe Gas Light Company, went 
over his route Tuesday morning as usual. In front 
of T. M, Williams’ residence, on Park avenue, he be- 
gan to pour the naphtha into the reservoir, not 





poticing that the lamp was still burning. As soon as j 


the liquid came in contact with the flame it ignited, | 


and the burner was speedily melted; then an explo 


sion occurred, blowing off uhe top of the lamp shat | 


tering the glass, and setting fire to Harrisons clothes. | 


Ile ran toward his home with his coat in a blaze. 
Mrs. Williams saw him and begged him to stop, but 
as he did not heed her, she ran after him and tore off 
the burning coat, She then took him back to her 
house and dressed his wounds. One hand is very 
badly burned, and his injuries would have been 
much more severe had it not been for the presence 
of mind and prompt action of Mrs. Williams,— 
Wilkes-Barre Exchange, Aug. 14. 





Deposit in Tubing From Gas Well. 





For some years past the tubing of the gas well 
which supplies the Leechburg (Pa.) Rulling Mill with 
fuel has been gradually filling up with a rather re- 
markable substance. In the past seven years this 
substance has accumulated to such an extent that the 
diameter of the well inside the tubing has decreased 
from 5 to 24 inches. 

The substance has formed in regular layers all 
around the tubing. It is not very hard while in the 
well, but Lecomes almost as hard as marble upon ex- 
posure to the air. In color it is pure white, The 
chemical analysis made of it by Dr. Otto Wuth, of 
Pittsburgh, is as follows: 


INO ince: ccccnesccecccccces 94.84 
Carbonate of magnesia............000008 4.76 
POTIIUENSO OE TEMINO 6. 0c cccssecee cccccoccsoess 13 
OI Oe io ois aiase.c cccececescevces 27 

SC dausedsdneuiia phidiiswewsaawies 100.00 


J. H. Luther, of Kansas City, upon whom the oil 
men are accustomed to fall back in difficult cases, 
has been employed to clean out the tubing, which he 
proposes to do by means of instruments of his own 
invention.—Jron Age. 





"Marking Tools. 





Much trouble can often be saved by marking tools 
with their owner’s name, which can be easily and in- 
~| expensively done in the following manner :—Coat 
over the tools with a thin layer of wax or hard tallow 
by first warming the steel and rubbing on the wax 
until it flows, and let it cool, When hard mark the 
name through the wax with a graver, or any sharp- 
pointed instrument, and apply nitric acid. Aftera 
few moments wash off the acid, and wipe it with a 
soft rag, when the letter will be etched into the steel. 
—Hxuchange. 





Gas Stocks. 
—[— 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks, 


(with W: B Scott & Co.,) 
34 Prinz Srreet, New Yorx City. * 
SEPTEMBER 2, 1880. 
ee All communciations will receive particular attention 


&@ The following quotations are based on the par value 
of $100 per share. _ag 


Gas Co.'s of N. ¥.+City. 


Capital. Par. Bid. Asked. 
COMITAL.csccesccccegecces 466,000 50 60 70 
FRATIOM..0sccccccceeoesee 1,800,000 50 72 77 
“ Bonds 170,000 103 
Manhattan............. 4,000,000 50 188 190 
Metropolitan.......; 2,500,000 100 140 142 
“ — Serip... $1,000,000... 100 103 
Martial: ciccsccccsscceiece 5,000,000 190 70 75 
‘* Bonds, go'd. 900,000 1000 100 — 
Municipal...........+++ . 1,500,000 100 170 175 
- Bonds ...... 750,000 106 110 
New York..,.........-. 4,000,000 100 102 104 
ROR: cicccccseccesee 270,000 50 — 100 
Gas Co’s of Brooklyn. 
Brooklyn .........++ .. 2,000,000 25 106 110 
CORR visiie osccsccngees 1,200,000 20 60 65 
“ §.F, Bonds.. 320,000 1000 100 105 











| Fulton Municipal..... 1,50u,000 100 79 80 
| Peoples.................. 1,000,000 10 38 42 
eS Bonds. ....... 290,000 90 95 
OO ROTI assesses 250,000 75 85 
Metropolitan........... 1,000,000 199 65 75 
Meso cctscsevasdue 1,000,000 25 50 57 
> Caer 700,000 1000 85 95 
Williamsburgh ....... 1,000,000 50 70 75 
= Scrip us OO 103 
PEM OG iviindcccicesacs 135,000 100 60 70 
oe Bonds....... 40,000 — — = 
Union Co. E. N. Y... 2 — 50 
Kichmond Co., S. I. 300,000 75 80 
Out of Town Gas Companies. 
Bath, Maine........... 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
5 Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 185 190 
“4h Ctfs., gold 1,000,000 — 103 
Bayonne, N, J........ 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizeus, Newark..... 918,000 50 8&5 90 
" <<" Dee: 124,000 — 10€ 10 
Chicago Gas Co., Ills 125 — 
Cincinnati G.& C.Co. 190 
Consolidated, Balt. 87 88 
es Bonds... 1.9 110 
Derby of Conn...... . 160,000 100 60 80 
East Boston, Mass... 25 114 120 
Elizabethtown, N. J. 300,000 20 — 130 
Fort Wayne, Ind.. 500) sss — 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn....... 700,000 25 120 125 
Hempstead, L. I...., 25,000 100. _ 
Halifax N.S........... 400,000 40 i48 150 
Hamilton, Ontario... 150.000 40 1173 
Jersey City ........ ... 750,600 20 150 160 
Jamaica, L. I.....,... 25,C00 100 ... ao 
Jacksonville, Ill...... 120,000 50 100 nat 
Lewistown Maine... 400,000 100 70 80 
Laclede St Louis Mo. 1,200,000 100 93 96 
New Haven, Conn... 25 «120 14) 
Oakland, Cal.......... 34 35 
Pore, Jersey City 50 6) 
“* Bads. 5 
Plainfield, N. J....... 80,000 100 —- 105 
Perth Amtoy ......... 25 -—- 95 
Pittsfield, Mass....... 120 130 
Rochester, N. Y...... 50 = 70 80 
- Citizens 100 =—50 60 
Rondout & Kingston 75 80 
St. Louis Missouri.. 600000 50 300 —- 
Stillwater, Minn...... 50,000 50 — 26 
Saugerties, N. ¥..... 15,000 100 95 100 
San Francisco Gas- 
Co., 8. Fr'isco Cal. 71 71} 
Toledo, Ohio...... a 95 97 
Troy, Citizens......... 600,000 100 - ove 
Washington, D.C... 1,500,000 20 170 185 
- Scrip 500,000 20 100 110 
Woonsocket, R. I.... 150,000 100 80 
Wilmington, Del.... 50 174 sas 
RO ntastecssades ° 50 — 70 
Montreal, Canada.... 2,000,000 100 139 140 
‘Advertisers Inder, 
GAS ENGINEERS, 
Page, 
William Farmer, New York City...........cccececeee oe 1s 
George W. Dresser, New York City...........ccesees cs 117 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
Herring & Floyd, New York Citv................. 115 
T. F. Rowland, Greenpoint, L. 1...........cecsseccee ve 115 
Deily & Fowler Philadelphia, Pa....................... 115 
Kerr Murray, Fort Wayne, Ind.................ccee5e0- 115 
George Stacey & Co., Cincinnati, Ohto.. . 118 
Bartlett, Robbins & Co., Baltimore, Ma... Wes saehed cnteduen 115 
fe I leon ccc cckc cccsc cocccec cece 115 
Brown & Owen, Phila, Pa,,..., aclven . 115 
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BRHEEZEH BURNER. 











The Parson Steam Blower 


HAS BEEN FAVORABLY KNOWN FOR THE PAST THREE YEARS. 


BREEZE (OR WASTE COKE DUST) 


Is utilized pertectly by the use of this very simple but effective device. No change of 
furnace or grate bars is necessary. Can be put in while boiler is running, 
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SENT ON TRIAL TO ANY RESPONSIBLE PARTIES. 


If not Satisfactory in every way, no pay is Required. 





This device has been highly commended at the meeting of the New England Association of Gas Engineers of 
February 19, 1879. See Col. Armington’s remarks, as published in American Gas Licur Journan April 2, 1879. 
Also see remarks of Mr, Stiness, of Pawtucket, R. [., and Mr. Rollins, of Worcester, Mass., as reported in AMERICAN 
Gas Lignr Journar of April 2, 1880. It is in successful operation at the following-named Gas Works : 


BROOKLYN WORKS, BROOKLYN, N. Y. ROXBURY WORKS, ROXBURY, MASS. CITIZENS’ WORKS, NEWARK, N. J. 
NEWARK WORKS, NEWARK, N. J. PAWTUCKET WORKS, PAWTUCKET, R. 1. PEOPLE’S WORKS, BROOKLYN, N. Y. 
BOSTON WORKS, BOSTON, MASS. WORCESTER WORKS, WORCESTER, MASS. JACKSONVILLE WORKS, ILLINOIS, 


AND MANY OTHER PLACES, MANUFACTURED BY THE 


STEAM BLOWER COMPANY, WATERTOWN, NEW YORK. 


Address, H. E. PARSON, 42 Pine Street, New York City. 





* ! 
| 


GAS AND WATER PIPES. | STEAM STOKERN. Ti fl 
A. H, McNeal & Bro., Burlinzton, N.J...........00605 114 hc th ees eee NR 6." Soaks s 00058000 248 EXHIBI ©] 
Gioucester Iron Wurks, Philadalphia, Pa...... ........ 114! 
Robt. Campbell & Co., New York City.. ............... 114 PURIFIER SCREENS. OF ; 
James Marshall &Co Pittsburgh, Pa...........-2. «+. 114 |- Geo, D. Cabot, Lawrence, MO88..........cesseceeeeeee: 86 
R. D Wood & Co., Philadelphia, Pa.. ...... 0 ....26006 114 | , 
Warren Foundry and Machine Co...:....... A Te EE sae: 114 BURNERS. 5 
Meliert Foundry and Machine Co., Reading, Pa........ 114 C. Gefrorer, Philadeiphia, Pa............ bG bGcees eee .. 115 j 
PIPE CUTTING MACHINES. STREET LAMPS. AT GLASGOW SCOTL D 
A ©. Werk, Gymnas, Fe Tn. . dccts dscsivedecss ee - §) xq Miner, New York City,.............065  sesseeees 86 ’ AN ° 
RETORTS AND FIRE BRICK. PURIFYING MATERIAL. 


“f THE PHILOSOPHICAL SOCIETY OF GLASGOW 


J. H. Gautier & Co., Jersey City, N.J..............008: 116 Connelly & Co., New York city. ............00. bon Eas ul 
B. Kreischer & Sons, New York City.......... sbaberep 116 = 
Adam Weber, New York City...............c0c00-eeceee 116 STEAM BLOWER FOR BURNING BREESE, | Will hold an exhibition of gas apparatus and appli- 
Lacede Fire Brick Works, St. Louia, Mo............... 116 | . KE. Parson, New York City............ ss see eee ee 110 ances to iJlustrate the most recent developments in 
Brooklyn Retort and Fire Brick Works............. ... 116; I. | 
Borguer & O’Brien, Phila., Pa....... faitbBaiise pu anwhs ties 16) PROCESSES, in the use of Gas, Electricity, etc., for lighting and | 
Gardner Brothers, Pittsburgh, 1a................+.+++. 116| Strong Gas-Fuel and Light Co. .. ........ «4. secsee os 112 other purposes, commencing 28th September, and | 
Henry Maurer, New York City....... 122.6 -seeeseeeeee 116; Gwynne Herris, New York City.......0 0... cece ecceee . 114 er é 
| continuing till 25th Octeber, 1880. 
DIETERICH’S REGENERATOR FURNACE GAS FIXTURES. 
The exhibits wi i 

Chas. F. Dieterich, Baltimore, Md... ......... ssseceee oq | Mitchell, Vance & Co., Now York city............0.0.+. ans so. ghee tg ys — bn tog 

; e heads: (1) Coal Gas; (2) Oils, Oil-gases, Candles ; 

GAS METERS. CEMENT. 


i1g (3) Electricity ; (4) Hydraulic Appliances ; (5) Archi- 





Harris, Griffin & Co., Philadelphia, Pa.................. 115 | & tL. Merchant, Now Terk Oiy...........+- +. “Fores ° : . 
American Meter Co., New York and Philadelphia, Pa.. 119| F+ 0- Norton, New York City........0....sseseseeeeeees 113 | tectural Appliances; and (6) Miscellaneous Appar- 
The Goodwin Gas Stove and Meter Co., Philadelphia, Pali9 BOOKS, | atus, all bearing more or less upon lighting and allied 
llarris, Heime & McIihenny, Philndelphia, Pa......... 119 Economy of Gasas a Fuel... .. ....0c. ce see ceeecees 112 | purposes, 
GAS STOVES. Scientific Books......... Ce +00 00 00 opereverseoces 214] 2 > P 
SE eae Te es Se — Cathels, Gas Consumer’s Manual............ ..2.seees . ug} Detailed prospectuses, containing information and 
RORRTES SOS) HOES NS PME CA., RUA, FB. ... 150) rogelt's Rosh KGAMES. 00. 0.00050. ass Fee ee ee ie ad iti ibi icati 
Retort Gas Stove Co., Providence, R.1.............. .. 96 Journal) des Ustnes ian bes c00 ebnveccece sO @oecaccces 112 pene oe eer a a val 
VALVES. | Review of Gas and Water Engineering...............2. 119 | SPACE, and scale of charges for advertising in Cata- 
Ludiow Valve Manufacturing Co., Troy, N. Y......... 118 Gas Analyat's Manual... ...o0s0. co sscccccccccnccensse os 112 | logue, may be had from the subscriber, or from 
EX HAUSTERS. = — ————= | MAJOR G. W. DRESSER, 42 Prinz Sr., N. Y. Crrry. 
fr. H, & F. M. Roots, Connersville, Ind.. ........... ica, eee THE PROCESS FOR REMOVING : ms ms 
Smith & Sayre Manufacturing Co., New York City..... 113 THE JNO. MAN IN ’ Cc. Ass 
GAS COALS. Carbonaceous Incrustations | 
Penn Gas Coal Co., Philadelphia, Pa.......... ...... - 117 FROM SECRETARY TO COMMITTEE, 
ee SI, BOUT ON CEB onc ccnccccccccccencsens 116 117 
Cannelton Coal Co., “ “ ae THE INTERIOR SURFACE OF CLAY RETORTS, 154 St. Vincent St., Glasgow 
New York & Cleveland Gas Coal Co., Pitts' ‘rgh, Pa.... 117 : 





PATENTED BY THE LATE GEORGE W. EDGE, 





Newburgh Orrel Coal Co., Baltimore, Me’ ............. 117 athe titie te the ote ‘iii ‘ 

Despard Coa] Co. Baltimore, Md.......  ............0- 117 | , The subscriber, having secured the title to the above patent, | } 

' , . ¢ _ | is prepared to negotiate with gas companies for its use 

Tyrconnell Coal Co., Baltimore, Md... ...... ......... 117 | on ai reasonable terms. The great economy of this pro- E ngagement Desi red 

Fort Pitt Gas Coal, Pittsbuigh, Pa.......... 0 22.2.2... 11 | cess has been thoroughly epneeseree .° — Saas _ By a Gas Superintendent of Seventeen 

y , } } ‘ ’ in Engiand, and is the only method so fai discovered tha 

Nene cage vn a BONG nase aa removes this troublesome accumulation expeditiously and | Years’ Experience. 
; me ee wittiout injury to the retorts. Address Has had the entire management of a gas works, including 
GAS ENGINES, | D. D, FLEMMING, Jersey City Gas Works, distribution, for over 12 years. Satisfactory references. 








Schleicher, Schumm & Co., Philadelphia, Pa,......... JERSEY CITy, N. J. 503-6 Address *¢ 8,9? 31 WEST SIXTH St., CovINaToN, KY. 





Sept. 2, 1880. American Gas Light FZournal. 


A. Q. ROSS’ 
STEAM STOKER S. 


——<— 


Now in continuous and systematic operation at the works of the Cincinnati Gas Light and Coke Company, 
Cincinnati, Ohio, where for the past six months they have been drawing and charging retorts at the rate of 


one every minute, Simple in construction, and easily operated by any intelligent man. 
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Address, A: Q@. ROSS, Manager, 
U. S. STEAM STOKING COMPANY, CINCINNATI, OHIO, U.S. A. 
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THE 


FOR 


ECONOMY OF GAS AS A FUEL 


This is a small Pamphlet containing the Paper read by 








MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 


IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


ALL ORDERS TO BE SENT TO 


At the recent meeting of the American Gas Light Association. 


Price, Twelve Dollars per Thousand. 






A. M. CALLENDER & CO., No. 42 Pine Street, New York. 





~ JOURNAL des USINES a GAZ, 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 
- RELATING TO GAS MANOFACTURE IN FRANCE. 


MESSRS. SERVIER, MONNIER, AND ROUGET, EDITORS AND MANAGERS. 


Subscriptions HReccived at this Office, Price, Post-paid, $3.50 Per Annum, 


THE GAS ANALYST’S MANUAL. 


BY F. W. HARTLEY, A.I.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. 








PRICE, $2.50. 
CONTENTS. SeEcrion I.—The purposes of photometry. Standard light. Standard burner. GaS Works Clauses Act 
Amendment Act, 1871:—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 
sulphuretted hydrogen. Description of scandard apparatus. The photometer room, Preparation of candles, Testing 


operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt. Corrections for barometric 
pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 
work. To rate the jet photometer. 


SECTION II..—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphur compounds. Prepar- 
ation of solutions. Fitting up. To set the apparatus at work. Analysis. 

SEcTion II].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer, To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Specific 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. . 

APPENDIX.—Rules and tables to facililate the caiculations necessary in the determination of the illuminating value 
and degr.e of purity of coal gas. Photometry. Ammoniaund sulphur. Proving of testing meters in London. The gas 
referees’ cubic-foot measure, Times and mode of testing for pressure in London. Proposed standards of light. 


A. M. Callender & Co., 42 Pine Street, N.Y. 


~ KINC’S TREATISE 











THE AMERICAN 


rie) AL GAS GAS-LIGHT JOURNAL. 
ie Ae A AD Wo 


e , : 4 $3 PER ANNUM. 
Vol. I., Bound in Cloth, $10. 


A. M. CALLENDER & CQO., 42 Pine btreet, N. Y. 


42 Pine Street, N, Y. 


WATER GAS. 
Strong Gas-Foel and Light Co, 


No. 120 Broadway, 
(EQUITABLE BUILDING), NEW YORK. 


This Company is the Sole Proprietor for the 
State of New York of the Strong and 
Lowe s for the Manu- 
facture of Water Gas. 

Works are now being constructed according to the Strong 
patents at Yonkers, to supply that city with gas for 


Light, Heat, and Power. 


One pair of generators, the cost of which will not exceed 
$18,000, will make about 400,000 cubic feet per day. 

The Lowe system is already in successful operation for 
lighting in more than thirty places in the United Ststes, and 
in many of our large cities. 

The rapid progress that water gas is making in the public 
favor, and the great economy and efficiency of the Strong and 
Lowe processes over all others for its manufacture, should se- 
cure for these processes a careful examination on the part 
of all gas companies now existing or about to be formed. 

N. B.—For licenses or further information, appply at the 
office of this company, as above. 

Dated March 8, 1880. 


) 
“How to Burn Gas. 

Under this title a neat little book has been is- 
sued containing the paper of Mr. Jas. Somerville, 
as read at the last meeting at Cincinnati, together 
with a table, taken from Prof. Chandler’s lecture, 
showing the loss of light resulting from the use of 
shades, etc., of different kinds of glass. 

The book is intended for sale to Gas Compa- 
nies to distribute gratuitously among consumers. 
If Gas Companies can induce their consumers to 
use better burners and shades, one-half of the 
fault-finding will cease. 

The price is $10 per thousand. Orders may 
be sent to tire office of this Journal, 


























—— 
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MITCHELL, VANCE & COQ. 
. Manufacturers of 
CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 


Also Manufacturers of 





Fine Gilt Bronze and Marble Clocks, warranted best Time- 
| keepers Mantle Ornaments, &c, 


Salcsroom, S36 DROADWAY. 


| 

NEW YORK. 
Spectal designs furnisned for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


—— | LUDLOW 


IMPROVED GAS EXHAUSTER Velve Mant Co, 


9 











OFFICE AND WORKS 


With Engine on same Bed Plate, or without. | 
a | O38 to 954 KRiver Street and 67 to 83 Vail Ave. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. TROY, NEW YORK. 
‘ | 
P, H. & F. M, ROOTS,} Patentees and Manufacturers, {CQNNERSVILLE, IND, BRASS AND IRON SLIDE VALVES. 


S. S. TOWNSEND, General Agent, G6 Cortland St. and 8 Dey St., N. Y. (Double and Single Gate ¥ inch to 36 inch—outside and 
JAS, BEGGS & CcO., Selling Agents, 8 Dey St., N.Y. inside screw Indicator etc fo Gas Wate tand Steam— 
yd . “4 5 . . i? 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y HYDRAULIC MAIN DIP REGULATORS. 


Send for Illustrated Catalogue and Price List. nn 
eee carne erent ene FIRE HYDRANTS. 
SMITH & SAYRE MANUFACTURING COMPANY. 
Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 


_ 





S, 


> 
v 


EFERENCES FURNISHED. 
SEND FOR CIRCULARS. 





> 
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Portland Cement, 
Roman Cement, 
Keene’s Cement, 
Sellurs Gas Cement. 


ISBELL, Secretary. 


> 

ad . . . 

mn English Fire Brick, No. 1. 
c| “ Silica Fire Brick. 
ne 

> IMPORTER 

se) 

o 


Ss. I. MERCHANT, 


41 Broadway, New York, 
Just below Trinity Church, 844-ly 
se Remit 25 cents postage for “Practica Treatise og 
Cement. 


—_———= 


F. O. NORTON, 


AUTOMATIC STREET PRESSURE GOVERNOR. 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIC MAIN DIP REGULATOR, BENCI 


MANUFACTURER OF 
Hydraulic Cement 
yaranulhi« Jement, 
Specially adapted for gas works, Under water it is capabl 


of giving better resuits than Portland or any other cement, 
21 Cortiand Street, New York. 


Preserve the Journal! 


ISBELL’S PATENT SKLF-SEALING RETORT DOORS. 


Plans and Estimates for the Improvement, Extension, or Alteration of Gas Works, or for the Construction o 


New Wozrs. 


\ 
j TA 
+ onty oN 


on ) 


PURIFYING BOXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 


Qed 


We will furnish to our subscribers an important 
article for preserving tn a convenient form, the num- 
| bers of the Journal as it is issued at tke very low 
price of $1.25. Sent either by Express or Mail, as 
| directed. 
By mail the postage will be 22 cents, which will be 
added to the price of the Binder. Send orders to 
A. M. OALLENDER & CO 
42 Pine Stress, Room 18, New York, 








ISBELL’S PAT. 
G. G. PORTER, President 


DISTRIBUTOR. 


MACKENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATOI 
CASTINGS, Ero. 
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A. H. M’NEAL & BRO., 


BURLINGTON. N. J, 
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CAST, IRON, PIPES 


gucestEh IRON 


GLOUCESTER CITY, yy, , 





" DAVID 8. BROWN, Pres. 
BENJAMIN CHEW, Treas 


JAS. P. MICHAELSON, Sec, 
Ww M. SEXTON, Supt. 


Wop 





Cast rou taste Pies, si valves Fie Hydra Cashlders uC. 


Office No. 6 North Seventh Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK vital nireig 153 BROADWAY. 


Cast Iron Water and Gas 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


SCIENTIFIC BOOKS. 


hs 





r 





Ss Pipe 
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GAS CONSUMERS HAND BOOK, by Wm. Ricz- 
AkDSs. C. E. 18 mo. Sewed, 20 Cents, 


AS CONSUMERS MANUAL, by E. S. Caruens, C.E. 
10 Cents. 
We are prepared to furnish to GAS MANAGERS | PRACTICAL TREATISE ON HEAT, by Troms 


and others interested in the topics treated of, the fol Box. Second edition, $5. 
lowing Books, at prices named : AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 


ERAL OILS UTILIZED BY CARBURETTING ATR, by 
GAS MANUFACTURE, by WiLuiaM Rienards, 4 to, | CweEN C. D. Ross, Member Institute Civil Engineers. 
with numerous Engravings and Plates, in Cioth bina- 





8 vo, Cloth, $1.50, 


ing. $12. FODELLS SYSTEM OF BOOKKEEPING FOR 
THE GAS ANALYST’S MANUAL, by F. W. Harr- GAS COMPANIES. $5. 
LEY. $2.50, The above will be forwarded by Express, upon receipt of 
TECH! . . wu . py. price. 
ANAL SAS, lon ry my pny ay ag 8 We will take especial pains in securing and forwarding 
Rev. W. R. Bownrres, M. A., with Engraving? gyo any other Works that may be desired, upon receipt of order. 
Cloth “4 50) F ae ae — or All remittances must be made by Check, Draft, or Post Omice 


Money Order. 
Ae M, CALLENDEHR & CO., 





R. D. WOOD & CO.., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 





JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 





Works, 1Sth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Strect. 
Pittsburgh, Pa. 


N.B.—Pipes from 8-incn and upwards; cast tn 12 ft, lengths. 
8@” Ssn:l for Circular ard Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
3ench Castings for Gas Works, &c. 
___Office, 85 Liberty Street, N. ¥. 


Mellert Foundry & Machine Co, 


ZTeuimited. Established 1848 
MANUFACTCRERS OF 


CAST IRON GAS & WATER PIPE, 


With Special Castings, Flange Pipe, Water 
Gates, Fire Hydrants, Lamp Posts, etc. 


The Improved Canada Turbine Water Wheel. Machinery 
and Castings of every description for Furna’es, Rolling Mills, 





Grist and Saw Mills, Mining Pumps, Hoists, etc. Columns, 
Brackets, Iron Railings, etc, etc, 
ARNOLD MELLERT, Supt, READING, PA. 





NATIONAL COAL GAS COMPENY. 
320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President, 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gar,” bythe decomposition of super- 
reated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Miilion cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well 28 
economy both to the manufacturer and consumer, it is supe- 
rior to any gas made by the old, or any other method. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorta by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and about 
3344 gallons of Petroleum or Naphtha, per 1000 feet of bri- 
liant gas. 





NEWBIGGINS MAND HOCOK. by THomas Newsic- 
it) 


em, C. E. $3. Room 18, No, 42 Pine St,, N. Y. 








Rights for sale. Inquire of the President, 


| 
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Kerr Murray, 
PRACTICAL GAS ENGINEER, 


AND MANUFACTURER OF 


ALL THE LATEST IMPROVED 


Gas Apparatus, 


— OS SS OO 


MACHINERY, 


ETC., ETC. 


—-WOoORE S,— 


South of Railroad Depot, 


FORT WAYNE, 


~BARTLERE ROBBINS & 00, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


IND. 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR | 


WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES, 


MANUFACTURERS OF ALL DESCRIPTIONS | 
OF GAS APPARATUS, | 





WORKS: 
Cors. Pratt, Scott,’ McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. 
spondence solicited, 467-ly 


CONNELLY & CO., 
SOLE MANUFACTURERS OF 


Iron Sponge Urlyin, Material 
CONNELLY’S JET EXHAUSTERS. 


407 Broadway, New York City. 


C. CEFRORER. 


Manufacturer of 
GAS BURNERS, 
GAS HEATING AND COOF ING APPARATUS, 


FITTERS’ PROVING APPARATUS, ETC. 
No, 248 North Eighth Street, Philadelphia. 





Corre- | 


~ | 482-1y 


1842. ‘DEILY & FOWLER 1880. 
LAUREL IRON WORKS. 


| ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


| MANUFACTURERS OF 
! 
| 
| 


CAS HOLDERS, 


SINGLE AND TELESCOPIC— wore CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
| Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
| Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 122 gasholders, 
Persona! supervision given to the erection of all our work. 
Holders built at following places since 1868 

| Lancaster, Pa. (2) ] adiianegante. Ind, 


Ww illtamsport, Pa, (3) Jacksonville, 1il. 
| Bristol, Pa. m4 Joliet, Il, 


| Huntingdon, Pa. Buffalo, N. Y. (2) 
| Pittston Pa. Cgcensburg, N. Y. 
| Bethlehem (S), Pa, | Waverly, N. Y. 
| Sharon, Pa. Little Falls, N. Y. 
‘anton, Pa. Penn Yann, N, Y. 
| arlisle, Pa. 
Beaver Falis, Pa. 


| Catasaqua, | Lawrence, a. 
| Kittannin; Pa. | Jefferson City, N.O. La. (2) } 
| Hazelton, | Algiers, N. O., La 
| Freeport. Pa. | Kalamazoo, Mic h 
| 


Watkins, N. Y. 
Couey Island, N. Y. 


| Annapolis, Md, (2) Batavia, N. Y. 
| Parkersburg W. Va. Gloucester, N. J. 
| Lynchburg, Va. Salem, N. cA 


Stanton, Va. 
Youngstown, O 
| Fae ge 0. 


Mount Holly, N. J. 
Plainfield, N. J. 
Rnglewood, N. J. 


| Zanéaville, O, Ficmington, N. J. (2) 
Mansfield, O, Dover, Del. 

| Marion, O. Pittsfield, Masa, 

| Belleaire, oO, Meriden, Conn. 
Athens. ©, Milwaukee, Wis. 

| Barnesville, O. surlington, Vt. 
| Newark, O. Hoosick Falls, N. Y. 
| Columbus oO, Att'ca, N. Y. 


Franklin, ina, | 


BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas and Water Works Supplies, 


Particular attention given-to the alteration of old works, 


| Estimates and Drawings furnished, 
| THOS. KR. BROWN, R. PITT OWEN, 
Late Chief-Eng. Phila. Gas Works, 


Address all communications to 
N. W. Cor. 12th and Noble Streets, 
PHILADELPHIA, 


{ 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St., N. Y 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS :CONDEN- 
SERS; SCRUBBERS, 
(wet and Xin, and 
EXHAUSTERS 
| for relieving Retorts from pressure. 
BENDS and BRANCHES 


of all sizes and description. 


FLOYD'S PATENT 
MALLEABLE RETORT LID. 
f BUTLER'S 
COKE SCREENING SHOVELS. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
GAS G@OVERNORS, 
ind everything ceanected with well regulated Gas Works 
low price, and in complete order. 
N.B.—STOP VALVES from three to thirty inches— 


at very low prices, 
SILAS C, HRRRING. JAMES R. FLOY » 








T, , Bree =, best. Maer. 
R, J. TARVIN, Sec. & Treas 


Al. RANSHAW, Pres. & Mangr. 
Wa. Stacey, Vice-Pres, 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39 
Office and Wrought Iron Workson RAMSAY STRERT Cin- 


| cinnati, Ohio. 
REFERENCE. 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co. 
Dayton, O., Gaslight Co, 
Covington, Ky., Gas Co, 
Springfield, O., Gas Co, 
Terre Eaute, Ind., Gas Co. 
Madison Ind., Gas Co. 
Kansas city, Mo., Gas Co, 
Topeka, Kansas, Gas Co. 


Baton Rouge, La. , Gas Uo. 
Saginaw, Mich., Gas Co. 
Oshkosh, Wis., Gas Co. 
Peoria, Ill., Gas Co, 
Quine ¥, Il, Gas Co. 
( hampaign, ills., Gas Co, 
Carlinville, 11, , Gas Coa, 
Bowling Gre en, Ky., Gas Co, 
Hamilton, Ohio, Gas Oa 
Burlington, Iowa, Gas Co, Vicksburg, Miss., Gas Co 
Nashville, renn., Gas Co. Denver City, Cal, Gas Ue, 
R. T, Coverdale, Fng’r Cincinnat), and others. 











| we Bah sdelaal WORKS. 





- GASHOLDERS OF “ANY MAGNITUDE. 


- ROWLAND, Proprietor, 
sauna, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Citics. Towns, Mansions, and Manufactories, 











P. eae 


No. 


Engineer and Builder, 


1211 MARKET STREET, PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Gasholders, 


Estimates and Drawings Furnished upon Application, 


Scrubbers, 


Purifiers, 
Stop Vaives, Etc., Etc. 
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J. HL GAUTIER & 00... LACLEDE MANHATTAN 


CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS pETORT WORKS. 


7 Y ZY YFvINt r | CHELTENHAM, MO. 
J E ft SE = C vi 1 Y, N. J. Hand and Machine made Retorts and Settings, Superior ADAM WEBER 
| - . an aon ee 7 




















MANUFACTURERS OF | Fire Bricks for Siemaus Gas and Glass Furnace, Bricks 
and Tiles an rw hitwell’s IIlot Blast Ovens, Blast Furnace 
Clay Gas Retorts, 0 “™™""" GLAY GAS RETORTS 
’ | _Fir Y Be ‘ichs and Tiles AND RETORT SETTINGS 
4 | shapes and sizes. J 
Gas House Tiles, Vlas Tot chy. Fine Ground Cla yend Fire bricks. Sewer FIRE BRICKS, TILES, ETC., 
























Fire Bricks Ete Etc ae wee Pine Gtrest, 56, Louis, Mo. Office and Works, 15th Street and Avenue C., N.Y. 
s 7 e | . 23 7 es 


Ground Clay, Fire Brick and wen RSs | Borgner &y O’Brien, 
Fire Sand in Barrels, B. KREISCHER & SONS, 


J. H. GAUTIER, 


MANUFACTURERS OF 


CLAY GAS RETORTS 





crt © RGRBOvRY | OFFICE FOOT OF HOUSTON ST., E.R., N.Y. 
BROOKLYN | AND RETORT SETTINGS, 
Gly Retort & Fire Briek Hark, Gas Retorts, Fire Bricks, TILES, ETC. 
(EDWARD D. WHITE & CO.) 
manera ear St TILES, FIRE BRICK, | *94 Bt. Above Race, 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, | PHILADELPHIA. 
Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 





ot os GARDNER BROTHERS, ur. cavate’Sxorton, un. 


—ESTABLISHED 1864.— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMIfHFIELD ST., PITTSBURGH, PA, 
C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 





TE ee——eeeEeEe 


OF FICE, 418 to 422 East 23d St., ities York, ESTABLISHED 1356. ~ WORKS, PERTH “AMBOY, NEW JERSEY. 


Sen e 2a UO See, 
mxcelsior Fire Brick & Clay Retort ‘Works 


GLAY GAS RETORTS, BENGH SETTINGS, FIRE BRIGK, TILES, ETC. 
NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NEWCASTLE COAL, (TOWNLEY), 
ALSO FOR THE BEST QUALITIES OF 


FROV UN CLA Crass COA; 


DELIVERED AT ANY PORT IN THE UNITED STATES. 











We supplied nearly 100,000 tons of Provincial Coal te some twenty-five different Gas Companies in 1877. These coals will yield in practical use fully 
16,000 Cubic Feet of 16 1-2 Candice Gaus---£40 Bushels Coke. 
tr SEAVERNS. PERKINS & COC. 41 SOUTH STREE'T, NEW YORK. 
THE MONTAUK GAS COAL COMPANY THE ECONOMY 


JOHN WHITE, President, ~ 


pfreen GAS AS A FUEL 
Smith Building, 3, 5, & 7 Cortlandt St., N. Y. 


FOR ( 


WHARVES, LOCUST POINT, BALTIMORE, MD. | Cooking Purposes. 





I 
JAMES BOYCE, Agent and Shiprer, BALTIMORE. | Erice, $12 a Thousand. 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raiiroad or navigation. on most favor 
able terms, 


General Office—89 Wood Street, 
PITTSBURGH, PA. 
Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 

A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer. 

THOMAS AXWORTHY. Agent 
851-ly at Cleveland, Ohio. 








THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8S. Gay Street, Baltimore, Md, 

C, OLIVER O'DONNELL, Pres’t. CHAS, MACKALL, Sec’y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 


he Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N. Y 3; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R, I. 
Best dry coals shipped from Locust Point, wharves, and 
prompt attsrtion given to orders for chartéring of vessels, 
224-ly 2 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 


BANGS & HORTON, No, 31 Duane street, Boston. 
Mines in er County, West Virginia. 
Wharvea Locust Point, 

Compaty’s Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 

*.” Reference to them is requested; 204-4 





TYRCONNELL GAS COAL., 


MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 8S. Gay St., Baltimore, 
CHARLES MACKALL, Secretary. 

CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING Porint—Baltimore, Md. 





This coal yields 10,000 cubic feet of Gas with an {lluminat- 
ng power of over 16 candles. Forty bushels of very superio 
oke, with Little Ash and scarcely any clinker O4-ly 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 





ROOM 89. 


111 BROADWAY. 
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GAS COALS. _ 


THE 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
mn the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Ambov, N. Be 


CANNELTON COAL COMPANY > 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 








366-ly 





J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


Sanes ‘anes * & CO., New York. 
AGENTS: ) DANIEL W. JOB & CO., Boston. MAYER, CARROLL & CO., Baltimore. 

















The West Fairmont and Marion Consolidated Goal Gompany, 


Mines at Fairmont, West Virginia, 
OFFER FOR SALE THEIR 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 


— ei 

















THE FORT PITT COAL Co. 


OFFER THEIR CELEBRATED 


Fort Pitt Gas Coal, 


Carefully Screened and Prepared for Gas Purposes, 
| Delivered at any Point reached by Railroad or 
Navigation, on the Most Favorable ‘Terms, 


Office, No. 337 Liberty Street, 


PPiITrTsBvuoRGH, WENN. 


Box 314, J. E. McCRICKART, Manager. 


“SCOTT'S” OCEAN MINE - 
Youghiogheny Cas Coal. 




















The undersigned, agents for Messrs. W. L. Scott 
& Co., proprietors of the above well-known col- 
liery, solicit orders for delivery of the Ocean Coal 
at any point in New York and New England. 
Shipments made immediately if desired 


PERKINS & CO., Sales Agents, 





41 SOUTH ST., NEW YORK. BOX 3695, 
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INTERNATIONAL--1876--EXHIBITION. 


—_—Gw~rees see ee eee ee eeeeeeeee5_eeer eee eee el e_eeeS—oeeeeee 


‘Lhe U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 
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12thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U. SS, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use cf 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Aitesi—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President. 


GROUP JUDGES. 
AMERICAN. | FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Se WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 
ngton, D. C. JUL. SCHIEDMAYER, Germany. < 
Pror. F. A. P. BARNARD, S8.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. O. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 











* 
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FARMER’S PATENT BYE-PASS DIP-PIPE, 
WILLIAM’ FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK, 
Seen ted . 
WILLiaw. FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. vi 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. ¥ ' 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Ageat for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 


PATENTEE OF THE FOLLOWING INVENTIONS. | 


__ _EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
HYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 
Maphthalive. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR 
tor Scrubbers and Washers, Etc. MOVABLE DIP PIPE for Reducing and Equalizing the Pressure on Retorts, TOWER SCRUBBERS (Jack-~- 
ted) for Economizing Space and Building Material. DUPLEX C RE SEAL tor Keeping all the Boxes in a set continuously in action. — 











REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. , 
frotesso: B. SILLiman, New Haven, Conn. D. HostTetrer, President Pittsburgh Gas-Light Co., Pittsburgh 
GEN, CBAS, Rook, resident Manhattan Gas-Light Company, N. Y. C, VANDERVOORT SMITH, Engincer Manhatten Gas-Light Cone. ¥. 
Ges, *. HICKENLOOPER, President Cincinnati Gas-Light Co., Cincinnatti, Ohio, | 8. L. Husrgr, President Laclede Gas-Light Company, St. Louis, o. A 
&. @. banson, President Brovkiyn Gas-Lighi Company, Brooklyn, N.Y. EK. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, . J. /” 
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T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, ‘Treas. WM. H. DOWN, Sec. 


AMERICAN METER COMPANY 
ABI FA ADL UAB A 4 a = Ns | 3 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS., 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. »- EXPERIMENTAL METERS. 
DRY CENTRE VALVES. , CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manufactorieces: ) GAS STOVE3—AMERICAN, FRENCH, & ENGLISH. if Aseoncies: 
SUGQ@’S ILLUMINATING POWER METER. | 37 Water Street, Cincinnati. 
512 W. 22d ey Me o. | SUGG’S “STANDARD” ARGAND BURNERS. ALSO NN AND TTT. | a. Seeeeiy Snkenh Seaway Chlanene. 
Wet Meters, with Lizar’s *“‘Envariable Mensuring®” Drum, S10 North Secord Street, St. Louise 
122 & 124 Sutter St., San Francisco. 





Arch & 22d Sts., Phila. | Scle Agents for Wm. Cowan’s Automatic Pressure Changer. 


HEL™ME & McILHENNY, 
Successors to Harris & Brother. 


BESTA BULISHED 1848. — ? 


PRACTICAL GAS WATER MANVUPACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas a Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WILLIAM HELME. JOHN McILHENNY. 





8. L. JONES, Sec. Ss. V. MERRICK, Asst. Sec. 


WM. WALLACE GOODWIN, Prest, and Treas, WM. Hi. MERRICK, V.-Prest. H. DUMONT WAGNER, Supt. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and We} GAS: METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s aud Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov. 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 





NOW READY AND FOR SALE, 


Review of Gas and Water Engineering.| rFropeuts 


ISSUED EVERY ALTERNATE FRIDAY. System of Bookkeeping 


FOR GAS COMPANIES, 
Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng, | Price #%, which should be scent either in Check, P. 0. Order 


or Registered Letter. 


° ° P ° P Biaak Bo ks, with printed headings and forms on this s 
Each number contains articles in connection with the manufacture and supply of Gas ; sum- tem, wit be pantie’ to Gas Compenten, by appiyyng ro WP. 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | F°P*+4 Vailadelphia, or 


; “ ; A M. CALLENDEK & CO 
on the Construction and Maintenance of Gas, Water, and Sewage Works, : 


CATHEL’S 
' , CAS CONSUMERS 
The Gas and Water Companies’ Directory. MANUAL. 


Edited and Published Annually by CHARLES W. HASTINGS, 








Price, 10s., Postpaid. 





Enables every Gas Consumer to ascertain at a glance, with- 


: : ‘ : : vetease Ie tone imaee ek ; 
This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland petri {1 pene peckt oes Tee cae Mute, he guewtity 
. and money value of the Gasconsumed. Aiso the best metnoa 


and Wales; date of formation, amount of capita and names of all officers, etc. ; inclnding carbon of obtaining from Gas the largest amount of its light 

returns, prices paid for gas, dividends, etc. It will be tothe advantage of Gas Compuntes to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want ct knowledge in 


Address, 8 BUCKINGHAM STREET, regard to the registration of their meters, For sale by 
A. M, CALLED 10, 
Orders Received at this Office. LONDON, W. C., ENGLAN D | ALLENVER & CO 
} 


Price, in Cloth Covers, 58.; Paper Covers, 38. 6d. Postage Eatra. 


42 Pine Street, New York Koom 18, 
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in GOW 2G ae - 


The Goodwin Gas Stove and Meter Company are the Sole Agents for the 
sale of Bray’s Burners ann Lanrerns in this country. We are now pre- 


pared to furnish 100 and 200-candle power Burners and Lanterns. Send 

















for Circulars. 


The “Sun Dial ” Gas Stove, 


— MANUFACTURED BY THE — 


GOODWIN GAS STOVE & METER CO., 


Successors to WW. WW. GOOoODwi In ck CO., 


1012, 1014, 1016, Filbert St., Phila., and 142 Chambers St., N. Y. 


ONE GOLD AND THREE 
SILVER MEDALS BY 
THE MARYLAND 




































Medals Awarded. 
CENTENNIAL - - 1876. 





CHARLESTON - - - 1879. 
CINCINNATI - - 43879. INSTITUTE, AT 
PHILADELPHIA - - 1879. BALTIMORE - -_ 1878. 





TRADE MARK. 


These are the most complete Gas Stoves in the world. Over 50 different 
sizes and kinds, suitable for any sized family or hotel. The only Gas Stove 
by which joints and poultry can be roasted as before an open fire. These 
stoves are constructed especially to meet the requirements of domestic 
ecomomy. They possess the following advantages : 

1. More economical than coal or wood. 2. An open roaster. 
3. Freedom from all contact with gas. 4. A well ventilated oven. 
5. No confined vapors. 6. A regular diffused heat. 
7. A broiler free from smoke. 8. A hot plate fitted with patent air and gas 


burners, arranged for boiling, stewing, and frying. 9. No coal to bring 
up, no ashes to empty, no smoke. Only a match required for kindling wood. 





GREAT ECONOMY OF GAS. 


From Twenty-five per cent. to Forty per cent. of gas saved by the use of our 
NON-CONDUCTING LINING. Patent applied for. 





SMOOTHING IRON HEATERS. 1 

In the laundries of hotels or private dwellings, by hatters, tailors, etc., ( 
gas can be used for heating smoothing irons, especially on account of the . 
facility with which they may obtain heat in a few minutes. We manufac- ‘ 
ture them for heating one, two, three, four or more irons at once. _ 
WM. W. GOODWIN, Pres. & Treas. H. DUMONT WAGNER, Supt. SAMUEL V. MERRICK, Asst. Sec. eff 


WM. H. MERRIOK, Vice-Pres, S. LEWIS JONES, Sec. WM. H. WHITE, Mang. N.Y. Branch. 





